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FOREWORD

The objective of Work Unit INTACT was to ev aluate the effectiveness of the
Integrated Contact-Instrument Flight Training concept in Army fixed wing primary flight
training. The experimental flight training classes received their instruction at the U.S.
Army Aviation School during the 1961-62 period, and the results were conveyed to the
Army for action consideration.

The purpose of this report, which documents some of the results of that study is to
make the findings available to a wider audience, in view of the continuing importance of
instrument flight training. Another factor related to issuance of the present report is the
Army's change in primary training aircraft. At the time this study was made, fixed wing
primary flight training was administered in the 0-1 aircraft, which was not a suitable
aircraft for implementation of integrated training; the Army now uses the T-41 aircraft,
which would be suitable for such training.

In the conduct of this study, the cooperative effort of a large number of military
and civilian personnel was necessary. In particular, the suggestions and cooperative
support of the military checkpilots of the Department of Primary Fixed Wing Training
and the civilian primary flight instructors of Hawthorne Aviation were important to the
success of the study.

The INTACT research was performed by HumRRO Division No. 6 (Aviation) at
Fort Rucker, Alabama. The research was performed and most of the report preparation
completed while HumRRO was part of The George Washington University. The Director
of HumRRO Division No. 6 is Dr. Wallace W. Prophet, who was also Work Unit Leader
at the time the INTACT research was conducted. Dr. J. Daniel Lyons was Director of
Research at that time. In addition to the authors, Mr. Maurice Siskel, Mr. William B.
Boney, and Mr. H. Alton Boyd, Jr., of HumRRO Division No. 6 made significant
contributions to the study.

Military support for the study was provided by the U.S. Army Aviation Human
Research Unit. COL Arne H. Eliasson was Unit Chief at the time the research was
conducted. LTC Ralph V. Gonzales is the present Unit Chief.

HumRRO research for the Department of the Army is conducted under Contract
DAHC 19-70-C-0012. Training, Motivation, Leadership Research is conducted under
Army Project 2Q062107A712.

Meredith P. Crawford
President

Human Resources Research Organization
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MILITARY PROBLEM

Army aviation has witnessed a constant evolution in terms of mission and flight skill
requirements. Early Army aircraft could be flown only under contact conditions, that is,
the pilot controlled the aircraft by visual reference (or contact) to the outside world.
During the past 15 years, however, the requirement has emerg& 'er Army aircraft to fly
under instrument conditions, that is, the pilot controls the aircraft solely by reference to
the cues provided by the various instruments in the cockpit. Accordingly, the Army has
sought better and more efficient training methods for the teaching of instrument flight
skills and the other flight skills needed by the aviator.

While the need for instrument flight skills in rotary wing aircraft is receiving much
current attention, the operational requirement for instrument flight skills was first
manifest in fixed wing flying. One training method which showed promise was that
known as the Integrated Contact-Instrument Flight Training Concept, and the Army
requested an experimental evaluation of this training method. In the planning of the
evaluation, another question of importance arose-the relative advantages of alternative
cockpit seating arrangements of the student and instructor. Accordingly, the study also
involved a comparison of side-by-side seating and tandem-seating training aircraft.

RESEARCH PROBLEM

The , earch reported here was aimed at determining the following:
(1) Relative levels of proficiency in primary flight maneuvers of students

trained under (a) integrated primary training, or (b) the standard non-integrated primary
training.

(2) Training attrition rates for integrated and non-integrated primary training
methods.

(3) Effects of integrated training on early contact flight proficiency.
(4) Relative levels of proficiency in advanced contact and advanced instrument

flight maneuvers of students trained under the two primary training methods described.
In addition to the contact-instrument training questions, a fifth question was A

addressed-that of the relative performance of students receiving primary flight training in
a side-by-side seating aircraft and in the tandem-seating aircraft which was then standard.

APPROACH

Three groups of 36 students each received U.S. Army primary flight training, each
group under a different aircraft - training method program, and their performances in
primary, advanced contact, and advanced instrument training phases were compared. The
three groups were randomly constituted from two Officer Fixed Wing Aviator Course
classes from company grade officers with no or minimal previous flight experience.

One group (identified in this report as I/SS) received the experimental integrated
primary training program in a leased side-by-.side seating aircraft; the second group
(NI/SS) received the standard non-integrated primary training program in the leased
side-by-side seating aircraft; and the third group (NI/T) received the standard non-
integrated primary training program in the Army's then standard tandem-seating primary
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training aircraft. The only experimental manipulations or changes were in the primary
training phase which was 120 flight hours (including 32 hours of instrument training) and
16 calendar weeks in length. All three groups received standard training in the aircraft
which were then standard during the advanced contact and advanced instrumc:it phases
of training.

In addition to the regularly available subjective measures of flight performance,
special objective measures of both daily and checkride flight performance were obtained
for all studrts. These and measures of t'aining attrition and time-to-checkride con.
stituted the criteria for evaluating the effectiveness of the three primary aircraft - v ,aning
method combinations studied.

RESULTS

Differences in favor of students trained by the integrated method over non.
integrated students were found for subjective checkride grades at the 75- and 120-hour
levels during primary training. However, these differences, while statistically significant,
would not seem to he of major practical significance. No other indices of performance,
including flight attrition, showed statistically significant differences between these two
methods. It should be noted that the relatively small numbers of subjects involved would
generally necessitate fairly large differences in order to reach the required size for
statistical significance.

There were no detrimental effects on early contact flight proficiency resulting from
integrated training, and the integrated and non-integrated students did not differ signifi-
cantly in their flight proficiency during either of the advanced training phases.

Students trained in the side-by-side seating aircraft exhibited better flight
performance, on pradtically all flight measures, than did those who received their primary
training in the tandem-seating aircraft. However, these differences were statistically
significant on less than half of the measures reported.

CONCLUSIONS

On the 6asis of the results of the study it is conclu that:
(1) Integrated contact-instrument primary flight training produces gains in

primary maneuver flight proficiency.
(2) The advantages in flight proficiency possessed by integrated students during

their primary training are not manifest in their performances during advanced flight
training phes.

(3) Students receiving primary training in side-by-side seating aircraft show
h flight proficiency throughout training than do those receiving primary flight
training in a tandem-seating aircraft.

V1
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BACKGROUND AND APPROACH

ARMY AVIATION AND INSTRUMENT FLYING

The years that have elapsed since the birth of Army Aviation in World War 1I have
witnessed stebJy and progressive change in Army Aviation. Missions have grown in
number and scope. Eouipment complexity has increased considerably, particularly in the
past five years. With these developments has come an increasing emphasis on instrument
flying.' It has come to be accepted that if Army Aviation is to meet its ever-increasing
responsibilities, it must come closer to having an all-weather capability. Achieving real
all-weather capability is perhaps an impossible goal, but acquiring a capability during
adverse or marginal weather conditions is within reach and is vitally necessary to Army
Aviation.

It is not the purpose of this report to discuss whether Army Aviation should or does
have "all-weather," "semi-all-weather," or "marginal-weather" capability. It is sufficient
for present purposes to note that each of these capabilities demands that the Army
Aviator receive some form of instrument training.

With this sort of background, interest in, and emphasis on, instrument training for
the Army Aviator has been increasing. This interest was manifest frst in the fixed wing
training program. During the past few years a similar interest has been shown in rotary
wing instrument flying. Whereas the Army Aviator was formerly graduated and rated as
ar Aviator with only a contact flight capability, for a number of years the fixed wing
aviator has been given instrument training routinely and recelves his instrument rating
before going to the field. More recently, rotary wing student pilots have also been given
instrument training and receive a tactical instrument rating.

With a view toward the increasing requirement for conducting instrument training,
the U.S. Army Aviation School has been interested in possible techniques for improving
the quality of instrument instruction given the Army Aviator. One such technique
became known as the Integrated Contact-Instrument Flight Training Concept, an
approach to flight training developed principally at the University of Illinois. Their
research experience (1) with this type of training indicated it to be a very promising
approach for the Army to investigate. Some of the research antecedents for the Illinois
study, as well as several subsequent studies, have been summarized by Jolley (2_.

As a result of the work done at Illinois, the Army Aviation School in 1957
conducted a small-scale feasibility study of integrated instruction in Army Aviation fixed
wing training. The results of that study (3) locked promising enough that in 1957 the1"
Army Aviation School made formal request that HumRRO Division No. 6 (Aviation)2

conduct a large-scale evaluation of integrated training in Army Aviation primary fixed
wing training. As a result, Work Unit INTACT was initiated. This report presents the
results of that evaluation.

'In instrument flying the pilot controls the aircraft solely by reference to the cues provided by the
instruments in the cockpit. Such flight can be contrasted with contact flying in which the cues for
control are provided by visual reference to the ground and horizon.

2Then the Army Aviation Detachment of the Training Methods Division, Human Resources
Research Office.
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The research reported here --- s performed in 1960-61 and the results were reported
to the Army for action purposes. The purpose of issuing the present report is twofold:
First, bemuse of the interest in the integrated training concept which exists in the civilian
flight community (), it is desirable that these research results be placed in the open
literature. Second, changes have taken place within Army fixed wing flight training which
lend possible new operational implications to these results.

At the time this research was conducted the Army was administering all of its
primary fixed wing training in the 0-1 Bird Dog, a two-place, tandem-seating aircraft.
This aircraft was not suitable as a vehicle in which to implement integrated flight
training, and the prevailing Army view did not favor acquisition of a new training
aircraft. Later, there was a change in this view, and the Army acquired a fleet of
T41s--four-place, side-by-side seating aircraft. Reconsideration of the pros and cons of
the integrated training concept is now advisable, since it would be quite feasible to
implement integrated training in the T-41.

INTEGRATED CONTACT-INSTRUMENT FLIGHT TRAINING

Flight instruction seems traditionally to have been given in the following sequence:
contact day; contact night; and instrument. This sequence may have arisen as a result of
the fact that this was the historical sequence in which these types of flying developed. At
any rate, the idea seems to have come about that one must first master contact flying
before being competent enough to tackle the more complex instrument flying. This
philosophy has also resulted in what is sometimes labeled as "block" or "sandwich"
training, that is, instrument and contact training given in separate "blocks" of instruction
with a "sandwich" result. Thus, the flight training sandwich usually e-gins with a liberal
"slice" of contact flying, followed by varying slices of instrument and contact flying. The
research previously referred to, particularly that of Ritchie and Michael (U), has called
into serious question the efficiency of this means of administering contact and instrument
flight instruction.

The integrated approach to flight training seeks to treat contact and instrument
flying as two different aspects of a single entity, rather than treating them as completely
separate and distinct ways of piloting an aircraft. The integrated training concept reasons
that contact and instrument flying are quite similar in terms of the responses made by
the pilot, differences being principally in magnitude rather than kind of response. The
principal difference between the two types of flying is in the stimuli, or cues, to which
the responses are made.

In contact flying the principal source of information (cues) is the pilot's perception
of the relationship between his aircraft and the ground and horizon. His source of
information, then, j his visual perception of the outside world--that is, visual contact. In
instrument flying the only source of information which the pilot has is that provided by
the various instruments in the cockpit. The information is still presented visually, but it is
in coded form. While it is possible (and perhaps even advantageous) to teach the
student-pflot to respond directly to the instrument cues without any intervening percept
of aircraft attitude or ori. atation, most instrument-flight instruction attempts t') teach
the student to translate the instrument cues into the corresponding mental image, or
p:rception, of aircraft attitude. Having thus interpreted the instrument cues into the
appropriate picture of attitude, the student is then able to respond in whatever fashion is
neceawry to keep the aircnat in, or return it to, the desired flight state or attitude.

Most pilots feel instrument flight is more difficult than contact flight, and, indeed,
research has shown that the process of learning to trandate instrument cues into the
appropriate perception and response is more difficult than that of learning to utilize
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contact cues alone (5, 8). One of the assumptions made by the integrated training
concept is that this process of translation is made less difficult if a systematic attempt is
made to associate these two sets of cues, both conceptually and in time. In short, the
idea ig to integrate the two types of information sources, contact and instrument, so that
the translating process is learned simultaneously with the responses to be made.

The following procedures and guidelines were followed in devising and administering
integrated training in this study:

(1) Maneuvers were first introduced to the student under simulated instrument
conditions. The method used to simulate instrument conditions while inflight was the
usual one of having the student wear a "hood" which did not permit him to see the
ground or other extra-cockpit visual cues. This was done to take advantage of the positive
transfer effect from instrument to contact flight reported by Ritchie and Michael (i).

(2) After having been exposed to the maneuver under instrument conditions,
the stident was then shown the maneuver under contact cerditions. The relationship
between instrument and contact cues was pointed out to the student.

(3) Subsequent practice of the maneuver during the flight period involved some
trials with only instrument cues available and some emphasizing contact cues. Most of the
flight time, which was recorded as contact time in the flight log, laid stress on the use of
both sets of cues available to the student (instrument and contact) in integrated fashion.
That is, the student wr urged while flying under contact conditions to utilize the full
gamut of information about aircraft attitude and status available to him This, of course,
included both contact and instrument cues.

CONSIDERATIONS INVOLVED IN DESIGNING THE STUDY

Considerable plannig was necessary before the study could be initiated. The factors
judged to be of greatest importance to the design of the study were type of aircraft to be
used in primary flight training and techniques for measuring flight proficiency.

Type of Aircraft

The considerations involving aircraft type have been summarized by, iley (2). As a
result of those considerations it was decided that the primary fixed wing training aircraft
then used by the U.S. Army-the 0-1-was not a suitable vehicle in which to administer
integrated training. The 0-1 provided tandem seating for the instru tor and student and,
for that reason, did not lend itself to an integrated type of training. For safety reasons,
the student is not permitted to fly the 0-1 by sole reference to instruments from his
front seat position (even though he has a full panel of instruments available to him).
Furthermore, the instructor has no instrument panel in his rear seat position.3 It was
therefore recommended that the Army lease for use in the study a sufficient number of
civilian aircraft with provision for side-by-side seating.

As a result arrangements were made to lease 16 civilian Cessna Model-180 aircraft' which
have side-by-side seating and the necessary equipment for instrument flight instruction. The

3Three models of the 0-1 aircraft were used In primary training. The 0-1A and 0-1 models, used
for all contact flying, are standard Army tactical obsemtion aircraft, and the Instrument panel
configuration is as described. However, Instrument instruction was administered In the TO-ID model, in
which both front and rear cockpits pea cull Instrument panl. 7he student flew in the rear cockpit
with all outside cues removed by the use of curtains or other light shielding. In addition, the TO-1D,
differed in that It had a variable pitch propelr.

4Doth the C-180 and the 0-1 aircraft are manufactured by the Cnma Aircraft Company.
Identification of trade names Is for purposes of reserch documentation only and does not imply
endorsement by the Army or the Human Resouress R Arh Organisation.
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Army selected this aircraft because of its similarity to the 0-1.' Its utility in this regfxd
was enhanced by the fact that many of the parts required in maintaining the aircraft
were interchangeable with those for the 0-1, thereby reducing maintenance costs tW a
minimum.

Flight Proficiency Measurement

Considerations involving techniques for measuring flight proficiency were somewhat
wnore involved. A number of previous research studies had pointed up the deficiencies of
the traditional subjective methods for rating pilot proficiency. These studies have been
summarized by Ericksen (7) and Greer, Smith, and Hatfield (8). Particularly as a result of
the evidence cited by Greer et al., it was decided that before the study of integrated
training could be conducted it would be necessary to develop more objective methods of
measuring flight proficiency.

The recording forms developed for the collection of flight-performance data in Work
Unit INTACT were modeled after those developed by Smith, Flexman, and Houston (9)
and by Greer et al. (8). Two general forms were developed-the Daily Progress Record
(DPR), for use by the instructor in recording daily performance of flight maneuvers, and
the Pilot Performance Description Record (PPDR), for use by the eheckpilot in recording
performance on the periodic tests, or checkrides, of flight proficiency given throughout
the training program.

The DPR and PPDR differed from one another principally in terms of the amount
and level of detail required. The general goal in development of these forms was to
provide a maneuver description t at was as complete as possible, and as objective as
possible. The emphasis was on using the instructor or checkpilot primarily as an observer
and recorder, in distinction to his usual role of evaluator. This is to say not that
evaluation was ignored, but that the emphasis was placed on standardized observation and
recording of specified events and indices that for-n the basis for evaluation.

The first step involved in conatructing the PPDR (from which the DPR was derived)
was the careful analysis of each of the maneuvers in thp orimary flight curriculum, to
determine the exact p"'lormance steps required by the maneuver and the indices available
to the student and instructor or checkpilot for determining adequacy of performance.
This resulted in k series of performance items which define the maneuver. To the extent
possible, these items were baseA in objective referents-readings from instruments such as
airspeed, altitude, angle of bank, and degrees turned. These items are described as "scale
items," items capable of continuous variation over a scale of values. In distinction to the
scalc iter i were items that reflected behaviors that were discrete rather than continuous.
These items can be thought of as categorical or "yes-or-no" type items, which the
student either did v, did not perform correctly. Examples of such items are, "looks
before initiating turn,' and "selected proper field for forced landing." Many of the
discrete type items were based on factors that were, in fact, continuous, but that could
not be evaluated as such. For example, the item "ground track" is marked as being either
"proper"9 or "not-proper" even though the state of being "not-proper" is a continuous
variable-due to the extreme difficulty involved in specifying exact objective referents as
required by scale items.

After the initial definition of performance items, derived from conferences with
experienced instructors and appropriate training literature, the items were assembled into
a preliminary form. The form was then tried out inflight to determine problems of
administration. The necessity for highly skilled personnel to administer such data forms

$On* principel dlfference between the C-180 and the O-1A and 0-11 models was that the former
has a yarlable pitch propldler, whes the two 0-1 modeb have fixed pitch propeller.
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has been ,omphasized by Smith, Flexman, and Houston (9), Greer, Smith, and Hatfield,
(8), and Duffy and Colgan (10). The administration of the INTACT PPDRs by skilled
instructors and checkpiots revealed a number of difficulties. The items and forms were
revised and refined through successive cycles to achieve a set of items that were capable
of observation and recording inflight by a skilled pilot, and that were complete enough to
cover the important aspects of the flight maneuver. Four revisions were made before
achieving the final draft form that would be used by the instructors and checkpiots in
the INTACT study.

In order to carry out the above efforts it was necessary to equip the 0-4A and 0-4E
aircraft, which were used in this preliminary work, with an instrument panel in the rear
seat which the instructor or checkpiot could refer to during flight. The panel contained
an attitude indicator, airspeed indicator, altimeter, heading indicator, and turn-and-slip
indicator. Since the experimental design of the study required the use of 0-1 aircraft in
addition to the leased side-by-side aircraft, 16 0-1 planes were so equipped.

Eight different PPDR forms were developed for use in Work Unit INTACT during
the primary phase of training. Eight were necessary because four checkrides are given
during primary training, and a different form was necessary for each of the two types of
aircraft, the 0-1 and the side-by-side C-180. Specimen pages from the Primary Phase
PPDR forms are shown in Appendix A. These specimens show the general types of
performance items used-the scales and discrete items--as well as the general format
utilized.

After the PPDRs were finalized, the DPRs were constructed from them. In the DPR
all items are represented in the discrete or yes-no form. The purpose of this was to
simplify the form so that the instructor would not be unduly burdened with data-
gathering duties during his daily instruction periods. As a further simplification, the
instructor was requested to record only the first attempt at each maneuver performed on
a given day. Thus, whereas the PPDR is a more-or-less complete record of all events that
occur during the checkride, the DPR provides only a sampling of daily performance.
Specimen pages from the Primary DPR are shown in Appendix B.

The next step involved an extensive training program in the use of the PPDR and
DPR for the relatively large number of instructors and checkpiots who would take part
in the study. The training program for these personnel required about six months prior to
the start of the experiment and turned out to be a continuing requirement throughout
the course of the study because of personnel turnover, promotions, and so forth.

The training program for PPDR and DPR usage involved three general activities, The
first consisted of ten hours of classroom instruction, which covered the general back.
ground and rationale for the INTACT study, detailed discussion of the derivation and use
of the PPDR and DPR forms, and the reasons for and importance of objective flight
performance information. Considerable group discussion took place during these classes,
and flight personnel made many valuable suggestions which resulted in changes and
modifications to the forms and procedures for their use. Much time was devoted to
discussing scale and discrete items and standardizing the tolerances and referents on the
basis of which performance was to be recorded.

The second training activity was inflight practice in administering the PPDR and
DPR forms with another instructor or checkpilot acting as the "student." This was done ..

for reasons of safety, allowing the instructor or checkpilot to build his skills in observing.'
and recording without having to worry about the flight-safety capabilities of the "stu-
dent" who was doing the flying. During this phase, the inst'uctors who would be using
only the simpler DPR received a total of 'ten hours inflight practice in administering the
DPR, whereas the checkpilota received a total of 20 hours of inflight practice in the
administration of the more complicated PPDR. Each of the practice DPRs and PPDRsL
was critiqued by the research staff. Errors and problems in the administration of the
forms were discussed with the individuals concerned.
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The final training activity consisted of actual use of the forms with student pilots on
a routine basis. For this purpose the instructors utilized the DPR with a full class of
students immediately preceding the first of the experimental cLases.' Since the fixed
wing primary flight training program was fairly lengthy, the instructors received consid-
erable operational practice in the use of the DPR. The checkpilots also utilized the PPDR
with real students during thir period and thereby received ample operational experience
with the PPDR.

This training activity served several purposes: (a) to train the instructors and
checkpilots; (b) to provide data for final revisions of the PPDR and DPR; (c) to identify
those flight personnel who could not or would not properly execute the data-gatiering
procedures; and (d) to give the research staff an idea of the form which the flight data
would take.

Two other types of training activities were necessary for instructor and checkpiot
personnel. The first consisted of training in the primary flight maneuvers in the leased
aircraft. In spite of the fact that this aircraft was somewhat similar to the 0-1, it was
necessary to provide the instructors who would be teaching in the leased planes with a
thorough check-out in the new aircraft. For this purpose each instructor and checkpilot
received 15 hours of instruction and practice in the new aircraft prior to the initiation of
the experiment proper. This practice included use of the PPDRs and DPRs for the leased
planes. Beforehano, training personnel developed the exact standards of performance and
procedures for the primary maneuvers to be followed in the leased aircraft and these
were printed in a flight manual for use by stuuent and instructors.

The last type of training was that of indoctrinating the instructors in the integrated
approach to training. Fortunately, this step was made easier by the fact that the
instructors selected to administer the integrated training had had previous experience with
this type of training as Air Force instructors. The Air Force had adopted a type of
integrated training which they labeled as "composite training" as a result of their own
research on the subject (11). The indoctrination of the integrated instructors was
accomplished by means of lecture and discussion, both group and individual.

In addition to the development of data forms and the instructor and checkpilot
training for the primary piise of training, it was necessary to develop appropriate forms
and train personnel in their use for the two advanced phases of training-Advanced
Contact (Phase B) and Advanced Instruments (Phase C). A DPR form was developed for
each of these stages of training. The form served for both daily grade (DPR) and
checkride (PPDR) purposes. It was not possible to utilize a more elaborate PPDR form
during these stages because the research staff was not large enogh to conduct the
necessry training and there was not a separate checkpllot department for these stages-
che-krldes being given by regular instructor personnel. Specimen pages from the DPRs
used during the Advanced Contact and Advanced Instrument phases of training are shown
in Apperdices V and D, respectively. These DPRs were used both for daily performance
recording by the instructor and for data gathering during the checkrides for the two
phas of training.

In addition to the PPDR and DPR grades, the students were assigned daily and
checkrlde grades reflecting the instructor's or checkpilot's overall evaluation of the flight.
Thee grades, while subjective in nature, were based on the referents specified by the
PPDR and DPR. A subjective grade of this type-that is, bawd on the PPDR-has been
shown to be sipfficantly more reliable than the regular subjective grade given without
the use of the PPDR (fi).

6At the it of thlstudy eines *st montdy. fince the priamay blning requihd four
moutha Uw wen four "flghts" of ineuctom with e6c flight rvngv a new cam emy four
wout.. ?%us, there we three dma betwe pra ce and th it of the expeim"nta
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The regular summary daily grade, assigned by the instructor utilizes a scale based
on the student's experience level. The following categories were then in use by the
Aviation School: AA, above average; A, average; BA, below average; U, unsatisfactory;
D, dangerous.

In addition, the instructor was required to grade each day's performance of a
maneuver as recorded in the DPR. In this case, howevei, instead of grading on the sliding
level-of-experience scale, the instructor was asked to use an end-of-course standard. Thus,
the typical student might well start out as "U" or "BA" and progress up to the "A" level
only after a period of time.

For checkrides, a numerical grade was assigned-again based on the student's level of
experience, using the following categories: 90-99, above average; 80-89, average;
70-79, below average; U, unsatisfactory; D, dangereous. No numerical grade was assigned
for unsatisfactory or failing performance. For data treatment purposes, the AA, A, BA,
and U or D are scored as 4, 3, 2, and 1, respectively. For checkrides, a value of 65 was
assigned for a U or D performance.

Several other sources of data were available. One of the most obvious was rate of
attrition among students during training. Another was the hour-level at which the
students in the various training groups were able to solo the aircraft and take assigned
checkrides. In addition, the comments of students and instructors were available as
sources of information.

RESEARCH PROBLEM AND PROCEDURES

RESEARCH QUESTIONS

Work Unit INTACT was conceived as an operational tryout of the integrated
training concept in Army primary fixed wing training. As such, it was not intended to
test theorptical issues, but to try +o establish parametric information on factors such as
level of ,ioficiency achieved and to identify operational problems encountered with
integrated primary training in Army aviation. In essence, then, Work Unit INTACT
involved the building and evaluation of an experimental primary flight training curriculum
based on previous research efforts and on the various operational factors encountered in
the Army's primary fixed wing training system.

The experimental design and data collection for this research were based on four
questions concerning the effects of integrated training:

(1) What levels of flight proficiency in the performance of primary fixed wing
flight maneuvers are achieved by students trained under integrated and under non-
integrated primary flight training methods? t

(2) Are there significant differences in attrition iat's between integrated and
non-integrated training methods?

(3) Will the time devoted to instrument training during the pre-solo and early
contact stages of training (the first 35 hours) result, for the integrated student, in a
significant increase in time to solo and a decrease in early contact proficiency?

(4) What levels of flight proficiency in the advanced instrument and advanced
contact flight maneuvers are achieved by students trained under integrated and non-
integrated primary flight training methods?

Work Unit INTACT was also designed to explore a fifth general question that had
no direct relationship to questions concerning integrated training methods. This question
was concerned with the relative advantages and disadvantages of side-by-side and tandem
seating aircraft for primary fixed wing training. Comparisons generated by this question

9 iD
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involved students given the standard, non-integrated program of instnction in the leased
side-by-side seating C-180 aircraft and another group who n:ceived the same program of
instruction in the regular tandem-seating 0-1 aircraft.

EXPERIMENTAL DESIGN

The general experimental design called for three groups of students, each of which
received a different combination of aircraft and progrum of primary instruction. The
subjects were drawn from two FY 61 classes in Course No. 1-A-1980A, Officer Fixed
Wing Aviator Course (OFWAG). The classes were 61-6 and 61-10. Use of two such
temporally separated classes made it possible for the same group of instructor personnel
to teach both experimental classes, thus obviating the need to train a second group of
instructors in the manner previously described. The use of two classes was necessary in
order to allow a sufficient number of subjects in the three experimental groups.

The three experimental groups were defined as follows: The first group (henceforth
referred to as Ii48) was to receive integrated primary training m the leased side-by-side
aircraft; the second group (henceforth referred to as NI/SS) was to receive non-integrated
primary training in the side-by-side aircraft; the third group (henceforth known as NI-T)
was to receive non-integrated primary training in the 0-1 aircraft. The only difference in
treatment of the three experimental groups was in the type of primary training they
received. During the Advanced Contact (Phase B) and Advanced Instrument (Phase C)
training, the students all received the same instruction in the same aircraft. During the
advanced training phases, the various experimental groups existed only in the records of
the research team.

It was desired to have a student input of 18 students per class for each group-I/SS,
NI/88, and NI-T-giving a total input of 36 students into each of the three experimental
groups. These students were selected in accord with the procedure outlined below; the
students who were left over after this selection comprised a fourth group not involved in
the research analysis. The input of 36 students into each of the three experimental
groups was based on the desire to have groups of over 20 students available for each
comparison and an assumed attrition of 25-35% for all three phases of training. Another
factor that affected the size of each experimental group was the number of leased aircraft
available (16) and the resulting number of students that could be supported by this fleet
of primary training aircraft. The numbers of students and primary training conditions for
each of the four groups of students am given in Table 1.

Ta"le I

Number of Studem by Class and Primary Training Condition

lz p-iment1il Grouap

% Ii SS -41IT

Primary Training Method Integrated Non-integrated Non-integrated

Primary Trainin8 Aircraft Leased C-180 iLeased C-180 0-1
(Side-by-side) (Side-by-side) (Tandem)

Number of Students
Cles 61-6 18 18 18
Class 61-10 18 18 18
Totsl 36 36 36

7A towo pop, made up of dei students not ulseeod for the epuutmntai pop. &W rceived
tmva1 Ia tie - dom m t the this e zpmalhsai gro. ba t their perfonmane i not of intmes in
thu e s context
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SELECTION OF STUDENTS

In constituting the three experimental groups of principal concern to the goals of
the study, the following selection criteria were applied: First, it was desired that all of
the students in the three experimental groupt have no previous flight training, or-if this
were not possilbe-that they have a minimum of such experience. Second, it was desired
that the three groups be essentially equal in aptitude for flying; to this end their scores
on the Army Fixed Wing Aptitude Battery (AFWAB) were examined. Third, no field
grade officers or foreign nationals were to be assigned to the groups.

The following procedure was used in assigning students to the three experimental
groups: Immediately after the students reported to Fort Rucker they were assembled and
required to fill out an information card. On the card they reported their previous flight
instruction, if any. Their official records were screened to determine the aptitude
(AFWAB)i scores (for those students whose records did not contain an official reporting
of the AFWAB score, the AFWAB was administered in group session,' and the score was
recorded on each student's information card. The cards were then separated into three
gorupings: (a) company grade officers with no previous flight time; (b) company grade
officers with 40 hours or less previous flight time; and (c) all others.

It h, 4 been hoped that the three experimental groups could be constituted from the
students in the first grouping, but some of the students with previous flight time had to
be used. In Class 61-6, three students (having 25, 17, and 12 hours of previous flight
time, respectively) were assigned to I/SS, the integrated, leased aircraft group; four such
students (with 30, 17, 6, and 3 hours, respectively) were assigned to M/SS; four such
students (with 37, 9, 6, and 3 hours, respectively) were also assigned to N/T. In the
second class, 61-10, it was necessary to assign only one previous flight time student to
each of the three experimental groups. In this class the student assigned to I/8 had 35
hours, the one to NI/SS had 11 hours, and the one to NT had 36 hours.

After the potential candidates for the groups had been assembled, each student in
the pool was assigned a code number. Actual placement of students in each of the three
experimental groups was done on a random basis from these code numbers stratified by
the three groupings described earlier.

The AFWAB scores of the three experimental groups thus assembled were then
checked to e whether there was any significant imbalance among the three groups in
flight aptitude as measured by the AFWAB. Analyses of variance performed on the
AFWAB scores for each group for each class showed no significant difference among the
groups, so the original random assignment of students was allowed to stand. Table 2
shows the means and ran of AFWAB scores for the groups in each of the two
experimental classes.

These procedures required about three days of the normal one.week in-processing
period. It was necessary to make these assignments and notify the studnt as soon as
possible because the training syllabus for the integrated training group (I/SS) called f-
the administration of six hours of synthetic tainer instmction prior to th first flight
period. In order that the 1/88 students not lot tehind the normal rAining schedule, the

'The AFWAR h been suemded by the flight Aptitude Section Thst (IPART) latery n ,
Opel Uonai .u-s

tAsa pert of the appliatio afe fight tinal. applicants ut r*gob to take the AFWAS t".
In view of the ict that about ontkird of the atutdeat in Ckm 614 and 61-10 had no ofroidaly
recedad AYWAS woe. although *1n mid they bad pmvioml takes the teo (sens on more than one
oamhn), It was recomaendod that stop be taken to essre that the aeon of anyoem who takes the
APWAI (or ORWAB) be entedr m prt of hb off 1 reord. It is undastead that this edminrnttw
tep has been taken.
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synthetic training had to be acomplished during the in-processing period and the first
day of flight instruction.

Toole 2

Means and Range for AFWAB Scores by
Experimental Group and Clals

Number of Students Mean AFWAB AFWAB Range

Group CliaI Class Clasts I Class Class Class
61-6 61-10 61-6 61-10 61-6 61-10

I/SS 18 18 59.8 58.8 30-103 19-97

NI/SS 18 18 56.7 59.9 22-93 25-100

NI/T 18 18 62.3 59.7 36-101 32-98

TRAINING

Students were assigned to primary instructors on the basis of three students per
instructor. AM three students amigned to an instructor were from the same experimental
group. The 1/88 group was administered training under the experimental integrated
contact-instument fiht training syllabus. Thi experimental syllabus (shown in
Appendix 9) differed from the ndard primary flight syllabus only in the manner in
which the instrument and contact flight time were distributed throughout the primary
flot program. Each syllabus provided 120 hours of total primary flight instruction, of
which 32 hours wer instrument and 88 hours contact instruction. In the integrated
syllabus, the student received instrument instruction from the very beginning of and
throuhout the primary fliht program. Under the standard syllabus, he received little or
no instrument instruction prior to the 35.hour level, and had completed all or most of
his 32 hours of instrument training by the 100-hour level.

As pnviosy indicated, after completion of the Primary Phase of training, all
students received the regular progmm of irstr ction during the two advanced training
Phases. At the time of the study, the Advanced Contact Phane was 80 hours in length
and was administred in the 0-1 aircraft. Phae C taining, the Advanced Instrument
t t. was 50 hours in length and was admlnlstered in the U4 Benn Ai rf' Thus.
the total prmop was some 250" hours of flht itructlon. At th, end of this training,
which requnld about 36 calendar weeks, the student becam a rated Army aviator and
was awded a Standard trument Cud. No changes woo made in the academic training
p P for any of the the training pbas during the count of this study.

DATA COLLECTION

As peeviosdy indkated, the PPDR and DPR instruments were the bosc vehicles for
collection of flit pformance data. Thus inistuments were usd to rec perfornmca
on the perodic hecklde adminiBtared student piloU, and daily perforaumce was
Ieodd on the DPR. The WPDR wad DPR allowed detminaton of an "wror" grade

'AOWsudW Am t tWm# to WW mom I lb. tulaseM T49 Wmsft.
Int*e1 W m * s ot the OFWAC m havr bass clm . d e ri rnk h wn
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based on the various items on these two instruments. While several scoring techniques
were used with the PPDR and DPR, the most usual was the number of errors or the
percentage of errors. For purposes of exposition in this report, PPDR ud DPR data will
generally be expressed in terms of percentage of scored items on ',1-zh errors were
indicated.

Four checkrides were administered the students during the Prnmaay Phase of train-
ing, two dunng "he Advanced Contact Phase, and two during the Advanced Instrument
Phase. The approximate hour-level at which these checkrides were scheduled to be
administered and the general content of each are indicated in Table 3. This schedule of
proficiency checks was that of the standard program and was not influenced by experi-
mental considerations.

Table 3

Schedule and Content of Flight Checkridm

Approximate
T h, flour leve l, C ontent

.%-1 35 hours lasic contact flight maneuvers
A-2 75 hours Primary contact flight maneuvers
A-3 90 hours Prin istrunent maneuvers
A- 110 hours All primarN cO.tact flight maneuvers

li-1 160 hours Advanced contact %ork (shortfield landings)
Bi-2 200 hours Strip and road landings at tactical sites

C-1 225 hours Basic attitude instrument flight
C-2 250 hours Radio navigation & approaches; ATC procedures

For each of these checkri es, students were assigned both a numerical evaluation
grade"2 and a percent error score. In addition, druly letter grades'" in DPR error scores
were available for the daily dual instructional ffights. The other data oi principal concern
were the attrition rates and the actual hour-level at which the trainee3 were judged ready
to take their checkrides.

RESULTS

Results will be presentd vpi-ately for the three phat-s of training. More detailed
data were gathered during the Primary Phase (the phase in which the experimental
training was administered) than in the two --dl-nced phases, au the results section gives
more emphasis to the Primary Phaw.

PRIMARY PHASE

Attrition

The attrition data for the Primary Phase of training are shown in Table 4, which sets
forth the numbers of students in each group who began training, soloed, and took each
of the f'ur checkridea in Phase A, and the primary plse attrition percentage for each
group. Neither the difference in attrition between the IISS and N1/88 gUrups (which

8"e pow 9 for dumioa of thew, grades.
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compares integrated and non-integrated training methods while holding aircraft type
constant), nor that between the M/SS and NI/T groups (which compares side-by-side and
tandem seating aircraft while holding type of training constant) was statistically signifi-
cant, although the latter difference approached significance (p<.lO). Thus, neither of the
two principal experimental factors-type of training and type of aircraft-produced
significant differences in flight attrition during Phase A.

Table 4
Number of Studen Completing Each Stags of Primary Training

StagePrimary

Grup Primary o I -3 k-4 trition Rate

ISS
(Integrated leased
aircraft) 36 31 30 27 27 27 25 -

NI SS
(Non-integrated
leased aircraft) 36 28 28 26 26 26 28C

NI T
(Non-integrated
0-1) 36 28 24 20 19 19 47-c

FIght Time

The mean flight times required by each of the three experimental groups to reach
five milestone progress points during their Primary Phase of training are shown in
Table 5. These points are solo and the four scheduled checkrides. The mean time at each

Table 5
Meen Flight Time (Total, Contact, Instrument, and Solo) by

Primary Training Stags (Hours)
t " Total Dual Dual

mtare Group Time Contact lntrameut

-t-

I SS 31 17.0 12.6 4.4 -

Solo NI SS 28 13.6 13.6 0.9 -

NI T 28 15.6 15.6 0.0 -

I SS 30 38.2 2,1.2 7.6 6. 1
A-I NI SS 28 38.3 2-9.4 0.2 8.7

NI T 24 39.5 31.8 0.1 7.6

I S 27 76.0 39.3 13.6 23.0
A-2 NI SS 26 81.8 45.2 10.0 26.6

%I T 20 87.3 50.x 11 4 25.1

I SS 27 91.5 44,3 18.7 28.4
A-3 NI SS 26 102.9 51.7 17.9 33.3

N' T 19 105.6 55.6 18.8 31.3
I SS 27 104.5 49.6 21.-: 33.4

A-! NI SS 26 109.1 5,1.5 206 35.0
NI T 19 115.0 59.0 21.9 34.0
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of these points is recorded in tenm of total time, total dual contact instructional time,
total dual instrument instructional time, and total aolo time.

While no attempt is made to teat differences in flight time among the experimental
groups in temis of statistical significance, there are several points worth noting. It will be
recalled that the third research question stated in the section on experimental design
concerned the effects of the early instrument training on the early contact proficiency of
the integrated students. Inspection of Table 5 reveals that the I/SS students did require
more total time to solo the aircraft (17 hours versus 13.6 hours) than did NI/SS"
However, it should be noted that this time for I/S8 students contained 4.4 hours of
instrument instruction, and that the I/SS group actually soloed with leas total contact
instructional time than did NI/SS (12.6 hours versus 13.6 hours). The mean total time at
the A-I checkride level was vitually identical for I/SS and NI/SB. Thus, the I/SS group
did not rquire more flight time before being judged ready for the A-1 checkride by their
instructors. In fact, I/SS took their A-1 checkrides with an average of about 71/2 hours
less contact time than did NI/SS.

Most of the other time differences shown in Table 5 can be described as administra-
t:,'e artifacts resulting from the different scheduling requirements for the various pro-
grams of instruction. However, the I/SS students do not suffer in these time comparisons.

Instructor Evaluation Grad s

As previously stated, the flight instructor assigns the student a grade for each dual
instructional flight, utilizing a four-point subjective scale. In view of the wide day-to-day
fluctuations which can occur in such grades and the fact that the instructor frequently
uses the daily grade as a means of motivating the student rather than reflecting his
performance of that day, these data are not presented in this report However,

Table 6
Instructor Evaluation Grads by Stg of Primay Training

StageGroup A-1 A-2 A-,3 A-4
J1 I S N I t 1 A !- S

I &S 85.2 4.7 30 87.6 3.6 27 89.6 3.6 27 88.0 3.8 27
Ni SS 85.7 4.8 28 86.6 5.5 26 89.3 4.2 96 86.0 4.5 26
NI 'T 81.5 6.2 24 82.6 4.8 20 87.4 2,9 19 81.9 5.0 19

Significance of Mean Differencesta

A-i-2 A-3 A-4 -

I SS
vs t=0.;O =0.78 t=0.28 t= 1.73

NI 'SS "

NI SS
vs t=2.7!** t 2.62* t 1.79 t 2-82*

NI T
a. indicates a difference significant at the .05 level; ** difference significant at .01 level.
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Appendix F pments dvy grades (from the DPR)13 for selfmted maneuvers to illustrate
flht learning curves ohowing changes in daily performance over time. Also shown in
Appendix F are the DPR objective performance data learning curves.

In addition, the instructor assigns an instructor evaluation (I,) grade, using a 70-99
numerical scale, to the student just prior to each checkride. The IE grade is, in effect, the
instructor's estimate of the grade the student will receive on his checkride (CK).

In Table 6 the IS grades for the three experimental groups are shown for each of
the four stage of primary training. In addition, the t ratios for the differences in - a
IE grades between I/SS aind NIISS students and between NI/88 and NI/T students are
shown. As can be seen, there were no fgnificant differences between the I/SS and NItSS
groups, but NI/SS was evaluated significantly higher than N/T by the instructors at all
primary checkride levels except the A-3, or Final Instrument, level.

Chackfkd Grad.

Two types of data are shown on performance on the four scheduled primary
checkrides. The first is that dealing with the subjective checkride grade (CK) assigned by
the checkpilot, utilizing the 70-99 scale, and the second is that resulting from use of the
relatively objective PPDR.

Table 7 sets forth the results for the subjective checkride grades (CK), including the
t tests for significance of differences between means for the I/SS and NI/SS groups and
for the 'II/SS and NI/T groups. The I/SS group was rated as significantly better than
NI/SB on both the A-2 and A-4 checkrides. NI/SS was rated as significantly better than
N/T on the A-i checkrlde.

The PPDR error data are shown in Table 8, including the t tests for I/SS versus
NI/SB, and for NI/SS vetsus NI/T comparisons. The means are expressed both in terms of

Tabe 7

Chckrids Graf by Stags of Primary Training

Stage

Group A-I A-2 A-3 A-4

N SD N M SD N INA SD ~ N S

i/SS 83.1 7.6 30 87.1 4.0 27 89.6 3.5 27 86.4 3.9 27

NIISS 82.1 8.0 28 84.2 5.3 26 87.8 5.5 26 82.7 6.1 26

NUT 75.8 7.5 24 81.2 7.2 20 86.0 4.9 19 80.4 6.3 19

Significance of Mean Differencesa

A-1 A-2 [ A-3 A-4

I/SS

va =0.46 s = 2.07* s = 1.46 s = 2.71**
NI/SS
NI/SS

vs = 2.92* 1 = 1.56 t = 1.15 t= 1.25
NI/T

6* indicates a difference sigificant at the .05 level; * difference significant at .01 level.

Is3i1 the disLuMuoan om p 6 and 9.
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number of errors made and percentage error. The differences in errors" between the
IS and NISS groups were not significant at any of the four checkride levels, while the
NISS group made significantly fewer errors than did NI/T on both the A-i and A-4
checkrides.

Table 8

PPDR Errors by Stags of Primary Training

Stage

Group A-1 A-2 A-3 A-4

M SD N 11 SD N M SD N M SD N

Errors 42.4 19.9 30 37.8 17.6 27 21.0 9.6 27 28.6 21. 7
SError 6.9 3.2 5.5 2.6 4.7 2.2 4.9 3.7

NI 'SS
Errors 39.5 13.4 371.3 16.7 23.1 11.7 30.6 11.8
'~Error 6.4 2.2 5 .4 2.4 26 5.2 2.6 26 5.2 2.0 2

NIT
Errors 52.3 16.4 24 36.4 17.0 20 27.,- 15.6 19 37.7 13. 3 9
% Error 9.4 2.9 5.8 2.74 6.2 3.5 7.3 2.6

Significance of Mlean Differences (% Erro)a

A-1 A-2 A-3 A-4

I i55
Vs t=0.70 t=0.15 t =0.75 t=0.37

NISS

NI SS
VS t-=4.12** t=0.52 t =1.04 t=2.96**

NI IT

a* in icates a difference significant at the .05 level; 'difference significant at .01 level.

Several other types of observations and data were collected relatWg to student
performance. Various questionnaires were administered to instructors and students, Princi-
pally to gather background informatiora o operational problems in administerin
integrated instruction. This information is no,. oported here because it di not directly
measure student performance and because of the relatively unsystematic natur of Its
collection. However, no major problems were encountered in the administration of
integrated instruction. . -

14S4gneiance of differenew in eu wu teaie by comparing mnaa p ret for the expeduetul
groups on the variou cebridL ercent aror vm need nib, *hem raw ertor due to the difene in
number of PMR It%=r on the checkuld tona for the le mad 0-1 afrcraft. For frther diecuulon of

thspoint am jpp7 and Appendix A.
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ADVANCED CONTACT PHASE

Attrition
As would be expected, most of the attrition from the program occurred during the

Primary Phase. As was shown in Table 4, the Primary Phase was successfully completed
by 27, 26, and 19 students of the 36 students each who started training in the three
experimental groups. During the Advanced Contact Phase one student was lcst from I/SS,
two from NI/SS, and none from NI/T, Thus, Phase B was completed by 26, 24, and 19
students from I/$8, NI/SS and NIT, respectively. There were no significant differences in
attrition through Phase B between I/SS and NI/SS or between NI/SS and NUT.

FIi Tine

Data were not collected on flight time at the two checkrides scheduled in Phase B.
However, it should be noted that both the I/SS and NI/SS groups, who received their
primary training in the side-by-side aircraft, required five to ten hours of transition
training in the 0-1 aircraft as they began Phase B. The principal difficulty experienced by
these students in going to the 0-1 aircraft was directional control. For the first class,
618, this problem became apparent as the students entered Phase B, and the transition
training was administered. With Class 61-10 the transition was administered at the end of
Phase A.

Imtctor Evaluation Grad.

Because of the short span of Phase B, relatively few daily grades were given. The
data from such grades are rather sketchy and therefore will not be presented here.

Cthckridk Grad..
Phase B called for two scheduled checkrides, the B-1 and B-2 checks. In addition,

prior to these two checkrides the students were administered an Advanced Progress Check

Table 9

Checkrkh Grades by Stag. of Advanced Contact Training

APC B-I B-2

Group N I N

I/SS 76.8 4 27 81.6 5.2 27 81.8 6.2 26

NI/SS 77.4 a 26 81.7 5.5 25 81.0 6.9 24

NI/T 81.5 a 19 80.4 6.8 19 81.7 6.4 19

Significance of Mean Differences
APC I -i I -2

I/SS

vs not computed t = 0.07 t =0.43
NI/SS

NI/SS
vs not computed s.0.68 t .0.34

NUT

'4ot available.

I "s

t-.-~--_ _ _-
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(APC) immediately upon reporting for Phase B. This provided an initial assessment of
student capabilities for the B Phase instructors. Table 9 presents the checkride grades for
these three Phase B checkrides. The mean APC grades were provided by school records,
but stendard deviations were not~ Provided, so it was not possible to test the statistical
significance of group differences on this checkuide. However, Table 0 does present the
measures of variability and t ratios for tbe B-i and B-2 checkrides.

As can be seen in Table 9 there was R substantial difference between NI/T and the
other two groups on the APC. Had it been possible to test the statistical significance of
this 4-plus point difference it probably would have been impressive, assuming grade
variabilities similar to those on other checicrides. However, on both the B-i and &-2
checkrides there were no significant differences. The APC differences reflected the
traxisition problems previously mentioned. As the students from the 1/88 and MIS
groups entered Phase B, they were at a disadvantage compared with the Nu/T students
because they did not have the specific experience level in the ' aircraft possessed by
the NI/T sthidents.

A simplified PPDR was used to gather relatively objective data en the B-i and B-2
checkrides; it wvs actually the same as the DPR form used in Phase B (k-q Appendix C).
It did yield a peftont error score similar to that derived from the Prisuiary Phase PPDR.
The B Phase PPDR riata are shown in Table 10. None of the differences bet%-,en 1/88
and NI/SS or between UI/SS and NI-T was statistically significant.

Table 10

Adw~mced Contact Training

Group [,---

1 V St) 'V . A

I SS 15.4 7. 7 27 9.2 5.7 26
NI' SS 12.6 6.6 25 5A4 6.9 24

NI T 15.5 9.2 19 10.3 6.3 19

Significance of Mean Differences

Vs 1.1 1-0.11

The most significant miscellaneous obsation, that having to do with traruutlon to
the 0-1, has already been discumeed. It was appaent with the frt clam that tho Phuin B
instructors were not used to the teacing problems they encountered with the students



who had received their primary training in an aircraft other than the 0-1. However, they
quickly adjusted to the situation and handled the problems effectively.s

ADVANCED INSTRUMENT PHASE

Attrition

Very little additional attrition occurred during Phase C of the course. The only
student who was eliminated in this phase was from the NI/SS group. Thus, at the end of
Phae C, the final phase of training, 26 students (72%) in I/SS, 23 students (64%) in
NI/SS, and 19 students (53%) in NI/T completed the entire OFWAC course successfully.
Neithe-, the difference between the I/SS and NI/SS groups, nor that between the NI/SS
and NI/T groups was significant.

Flight Time

Since the nature of the course was such that each student was scheduled to receive a
total of 250 flight hours during the three phases of training, there were no differences
among the groups in flight time during Phase C.

Instructor Evaluation Grades
As in Phase B, few instructor daily grades were given and they are not reported.

Chaknide Gradt
There were two scheduled checkrides durng Phase C, the C-1 and C-2 checks. The

C-1 check coven the instruction given during the first half of Phase C on basic attitude
instrument work, during which the student learned to control the U-6 Beaver aircraft
solely by reference to the instruments. During the latter half of Phase C, which is covered
by the C-2 checklide, the student learned radio navigation and approach procedures and
the various procedures and communications he must execute in interacting with the FAA
air traffic control system. As in preceding phases, both subjective numerical grades and
the objective PPDR error scores were given.

Table 11 depicts the subjective heckride grades for the three groups on the two
C Phase checkrides. There were no significant differences between groups for their
checkride grades on either the C-1 or C-2 checks.

Table 12 shows the results from tie C Phase PPDR. Again, none of the differences
between groups is significant.

No unusual observationa were noted during Phase C. Questionnaires relating to
student self-confidence in their ability to safely execute an actual instrument flight did
not reveal any diffenmces of consequence among the three experimental groupl

'$As mwtised in th labtodwUcm of thrpor, the Army a meetly aquind a fleet of T-41
t skamft wbkb me mad for pimmy tbaig. It tolot be sxpece that the dlrectonal contro

probim p d by I=8 aed NI/IS tadeta of thi study is tindtlm l to the 0-1 would be
tWW for sthdn tainedl in &W T-41. Hnover, tbey bue the tra mtlon without undue

.fic0 7



Table I1I

Checkride Grades by Caag. of
Advanced Instument Training

C-1 C-2
Group M- 3D IN IMITSDI N

I/SS 81.7 4.5 26 81.3 5.7 26

NI/SS 82.3 6.0 23 83.6 5.3 23

NI/T 80.7 7.2 19 81.5 6.2 19

Significance of Mean Differences

C-1 C-2

1/55
vs t=0.39 t=1.46

NI SS

vs t=0.77 t -1. 17
NU/T

Table 12

PPDR Percent Error by Stap of
Advanced Instument Trainin

I c-1 C-2
Group N S

I/SS 16.7 10.7 26 17.1 7.7 26

NI'SS 17.1 8.8 23 14.0 7.9 23

NU/T 18.7 11.1 19 16.0 8.8 19

Significance of Mean Differences

C-1 C-2AP

vs t-0.14 1.1.39

NI/S

vs .C.51 t-0.77
Nil'
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DISCUSSION AND CONCLUSIONS

Before the results of this study are discussed, several comments are in order. First,
this was an operational evaluation program. The training was administered and perform.
ance data were collected within an operational training system which is committed to the
goal of producing graduates on a fixed schedule. The difficulties attendant to conducting
research studies within ongoing military training programs are well known. It is hard to
maintain control in the administration of the experimental treatments, and the opera-
tional requirements of the training system must take priority over research considerations.
However, in spite of such problems, the instructor and checkpilot personnel in this study
did an excellent job of carrying out their duties in accord with the guidance provided by
the research staff. All in all, it is felt that this study represented as "clean" an
experimental study of integrated training as could be done, at least on this scale, in an
operational military aviation training setting.

Second, it should be noted that the relatively small numbers of subjects involved did
not allow powerful tests of significance of differences. Therefore, some sizable differences
which might be of considerable practical impact do not reach the required levels for
statistical significance (e.g., the difference in flight attrition rates between NI/SS and
and NT [28% vs. 47%] shown in Table 4).

Third, and a most important point to note, is that experimental variations during
the two advanced stages of training were not allowed. All of the experimental variations
were confined to the first, or primary, phase of training. Therefore, it was not possible to
design an overall program of instruction covering the entire 250 hours of training best
suited to the integrated training approach. For example, after receiving 120 hours of
primary instruction in which the use of instrument cues was constantly stressed, the
integrated student then entered the advanced contact phase in which any use of instru-
ment cues was generally strongly contraindicated or forbidden by the instructor. Then,
after being "weaned" away from his instruments in Phase B, the student went to the
Advanced Instrument Phase in which the instruments were again emphasized. Thus, the
overall instructional program could not conform to the existing Phase B and Phase C
training structure and build on the instructional approach followed in Phase A for the
I/SS students. Had it been possible to radically alter Phases B and C, a quite different
outcome for the advanced training might have resulted.

The four research questions on the effects of integrated training, posed in the
section on experimental design, provide the framework for discussion of results. With
reference to the first experinental question having to do with the relative levels of
pritmary phase proficiency of integrated and non-integmted students, the comparisons
involving the 1/88 and NI/S8 groups are pertinent. There were no differences between
theme two training methods in instructor evaluation of the students or in the objective
PPDR checkride error data. The only significant flight performance differences between
1/S and NI/SB during primary training were in the checkpilot- aigned subjective grades
on the A-2 and A-4 checkrildes; in both instances the integrated students were rated as
signifcantly better than the non-integrated students. Thus. there was some performance
evkknce favoring the integrated training method during the Primary Phase, but the
evidence was not overwhelming.

It will be noted that the differences in PPDR error scores for the A-2 and A-4
cbeckrlde for the 1/8 and NI/SS groups did not snow stedstlcal significance. However,
in the cue of the A-2 checknde the difference was esntially zero, and for the A-4
cbeckride it favored 1/88. Thus, the two sits of data re generally consonant.

While there is much in ce-,mon between the number of error made and the
chockpilots evaluation of the & nt'-s flight performance, these two measures are not
perfectly correlated. Within the pmmt study, correiatio. i of .60 to .80 magnitude were
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found between number of errors and checkride subjective grade. The checkpilot, under-
standably, is concerned about what kinds of errors were made and their pattern, as well
as with the sheer number of errors. Also, environmental conditions (e.g., turbulence) will
have a marked effect on number of errors made. It is reasonable to place some faith in
the significant differences in checkride grades as being indicative of real differences in the
primary flight capabilities of the two groups of students. Therefore, it is in order to draw
the conclusion, with appropriate qualifications, that the integrated training method does
possess some advantage over the non-integrated method within the 120-hour primary
flight curriculum.

The above conclusion is consonant with the results of civilian studies (1, 4) which
have reported advantages for the integrated training method. It should be noted that the
civilian studies were conducted in the context of the private-pilot flight curriculum and
involved 4040 flight hours. Thus, the experience level of students in those studies was
approximately that represented by the A-1 and A-2 checkride levels in the present study.

It is of some interest to note that, while one might logically have expected the
integrateJ training method to show effects in the instrument flight performance of
students, there was no significant difference in the performanco of integrated and
non-integrated students on the A-3, cr instrument, checkride during primary training.

The second experimental question concerned relative attrition from the training
program under integrated and non-integrated training methods. The results showed no
significant difference between the two methods in attrition.

The third experimental question concerned the effects of the time devoted to
instrument instruction under the integrated approach on early contact proficiency. The
results indicate that there was no detrimental effect, other than the slightly longer total
time to solo for the integrated group. In fact, even though their total time at the solo
point was higher than the non-integrated students by about 3 1/3 hours, the integrated
students actually soloed in about one hour less contact time. At the time of the A-1
checkride the integrated students were able to perform as well as the non-integrated
students on this contact maneuver checirride, in spite of having some 7 1/2 hours less
contact flight time.

In other words, the integrated students achieved the same level of contact maneuver
flight performance on this checkride, but required only about 80% as much contact flight
time to reach that level. Their 7 1/2 hours of instrument instruction at the A-i checkride
point can be looked upon as a sort of bonus, or by-product, area of proficiency resulting
from integrated training. Thus, integrated training definitely does not handicap the
student in terms of his early contact flght proficiency; rather, for the same investment in
total flight time it produces equuO contact proficiency plus some degree of instrument
proficiency.

The fourth expewmetal question relat,.g to integrated training, and the one of
ultimate concern to a military training program, concerns the relative performance levels
of the graduate pilot from integrated and non-integrated training programs. In the preet -
study ther was no significant difference in t.e Jiglht performance of the two types of
students in either the advanced contact or advanced instrument training phases. Thus,
even though the integrated students possessed certain advantages in terms of their
primary phase performance, this advantage had disappeared by the end of each of the
two advanced training phases. The early differences washed out by the end of training.

In evaluating the above result, the comment at the beginning of this section
concerning the possible effects of the inability to manipulate the two advanced training
phaes experimentally must be kept in mind. It is quite possible that an integrated
260-hour program might hav produced a much more favorable long-term outcome: for
the integrated training method. However, further resrch would be necessary to establish
this. All that can be said is there were no significant differences in favor of either
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integrated or non.integrated training methods at the advanced training and end-of-course
levels in the present study.

The implications of these results for operational traini.g are rather complex. On the
bask of these data alone it would not seem that adoption of integrated training would be
warranted. Had the early advantage of the I/SS students been maintained, then imple-
mentation of integrated training might appear reasonable. Or, if the additional research
mentioned, involving manipulations of the advanced training phases, had been done,
implementation of integrated training might be indicated. However, it would appear likely
that in an operational military training system of the magnitude of Army aviation
training there will always remain a necessity for segregation of training (the "block" or
"sandwich" training previously described) on the basis of required facilities, airspace, etc.
Thus, achievement of a true integrated, long-term traiiing program on a mass basis would
appear fraught with very real operational difficulties which might outweigh possible
proficiency advantages. This is not to say, however, 0hat there are no changes in Army
aviation training which can be made to build on the advantages of integrated training.
Such possible program changes should be carefully evaluated before operational institu-
tion, but they are well worth considering.

A fifth general question concerned the effects of aircraft type and seating arrange-
ment on student flight performance. Differences in performance throughout training were
consistently in favor of NI/SS over NI-T; that is, the side-by-side seating leased sircraft
students performed better than those trained in the tandem-seating 0-1 aircraft. While
results consistently favored NI/SS in these comparisons, less than half of the differences
were sufficiently large to -ach statistical significance. These results are quite provocative,
however.

It should be borne in mind that the NI/SS versus NI-T comparisons cannot be
viewed as a definitive side-by-side versus tandem comparison. There were a number of
differences between the two aircraft, in addition to seating arrangement, which might
well have affected student flight performance. There have been many informal logical
analyses ssting that side-by-aide seating provides a much better instructing and
learning environment. The data in the present study would seem to bear this out, but the
above caution should be kept in mind in interpreting these results.

244



LITERATURE CITED
AND

APPENDICES



LITERATURE CITED

1. Univxity of tinois Institute of Aviation. "Simultaneous Contact/binent Flight
Taining," Univity of lilinoit Institute of Aviation Aeronautcs Bulletin, no. 18,
Jnmuary 1956.

2,. Joley, Okan B. A Summary of Prior Research on Integrated Contact/Instrument
Flight Troinin HumRRO Staff Memorandum, June 1958.

3. U.S. Army Aviation School. "Report on the Experimental Integrated Contact/
Instument Fixed Wing Training Course," Office of the Director of Instruction,
1957 (unpublished).

4. Easter, M., and Hubbard, W. Experimental Training Program Utilizing an Integrated
VFR-IFR Curriculun, FAA Contract No. FA67WA-1814. Department of Aviation,
The Ohio State University, August 1968.

5. Ritchie, M-L., and Michael, AL. "rander Between Instrument and Contact Flight
Training," J. AppL PrychoL, vol. 39, no. 3, June 1955.

6. Ritchie, M.L., and Hanes, L.F. An Experimental Analysis of Tmfer Effects
Between Contact and Instrument Flight Trinin, FAA Contract No. FA-WA-4691,
Ritchie, Inc., Dayton, Ohio, June 1964.

7. Ericksen, S.C. A Review of the Literature on Methods of Measuring Pilot Proficiency,
Air Tranng Com=-%d Htnnan Resouces Research Center, Research Bulletin 52-25,
Lackland Air Force Base, San Antonio, Texas, Augtst 1952.

8. Greer, George D., Jr., Smith, Wayne D., and Hatfield, CPT Jimmy L. Inproving
Flight Proficiency Evalution in Army Helicopter Pilot Trainir l HlmRRO
Technical Report 77, May 1962.

9. Smith, JF., Flexman, R.E., and Houston, R.C. Development of an Objective Method
of Recc.dn Flight Perfornce Air Trahning Command Human Resurces
Resea-oh Center, Technical Report 52-15, Lackland Air Force Base, San Antonio,
Texas, De .mt.e 1952.

:0. Duffy, John 0., and Colgan, Carroll M. A System of Flight Training Quality Control
and Its Appliation to Heicopter )Mining HumRRO Consulting Report,
June 1963.

11. Priuary Flight Training Research Unit. Fourth Interim Progren Report on
Integrated Contactinstrument Ewuaeation, (Report to Air Taing Command
Headquarters, U.S. Air Force, Randolph Field, Teas), Graham Air Force Base,
lanianna, Florida, 1957.

7



Appendix A

PRIMARY PHASE PILOT PERFORMANCE

DESCRIPTION RECORD (PPDR)

Eight different PPDR forms wer constructed for collecting objective primary phase
flight performance data during INTACT I. Four of the forms were for use with the I/SS
(integrated, side-by-side training) and NISS (non-integrated, side-by-side training) stu-
dents, and the other four were for use with the NI-T (non-integrated, tandem training)
students. The four forms for each type of aircraft (C-180 and 0-1) corresponded to the
four primary checkrides Table A-I shows the maneuvers covered by each of the eight
PPDRs md the [otal numbcz of errors possible on each PPDR.

The same ameuvers appeared on a given checkride for each of the two aircraft with
the following exceptians: (a) The Spin maneuter appeared only on the A-1 and A-2
checkrides for the 0-i aircraft (spins were not permitted 'A the leased aircraft); and
(b) five instrument maneuvers were included on the A-1 and A-2 checkrides for the leased
aircraft PPDR but not on the 0-1 forms. Only the I/SS students were checked on
instrument maneuvers at the A-i and A-2 checkride levels.

The variation in tota possible errors between the leased aircraft and 0-1 PPDRs for
the A-1, A-2, and A-4 cherkrides was due to the fact that the )eased aircraft had a
variable pitch propeller. As a contsequence, power changes in that aircraft involved
*djustment of both manifold pressure (throttle) and RPM (prop). In the 0-1 only a
change in RPM (throttle) was reqired. However, on the A-3 (instrument) checkride the

number of items was identical for the two aircraft. This was due to the fact that the
TO-1D was used for instrument training with NlfT students, and that aircraft also has a
variable pitch propeller.

The PPDRs s-onsisted of two basic types of items, scle and categorical. Scale items
reflected those flight parameters which were continuous Cver a range of values. On each
scale item a "propei" value or range of values was indicated. These proper values were
based on standards established by the U.S. Army Aviation School.

On those scale items for which performance was to be recorded over a period of
time (e.g., altitude duv.ng two minutes of straight and level fliht), the proper value range
was denoted by a solid triangle or ball covering that range. In the case of altitude, the
triangle would indicate that variation within 1 50 feet from the reference altitude was
allowable.

For certain scale items the value was recorded at some specific instant in time,
rather than over a period of time. This was denoted by a small tear-drop shaped pip
placed on te scale at the proper value-for example, number of degrees turned in a
precision turn.

Exampies of the various scale item types are shown in Table A-2. In recording
performance on these scales, the checkpilot merely marked the appropriate portion(s) of
the scale with a pencil. Recording was done in-flight as the maneuver was performed. In
addition to the seven s-ales illustrated, there were a few items which required the
checkpilot to write in the specific value of an item at some point in time. These were
either t record airspeed in miles per hour, altitude in feet, or the elapsed time in
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Table A-1

Maneuvers and Total Possible Errors for Primary PPDRs

A-I A-2 I A-3 A-4
aeuvers Leased Leased I01 Leased 1 Leased 0

C10C10C-180 C-180c-soI 0I -r '-
Contact

Normal Take-off

Tko 900 Climbing Turns V V €

Straight and Level / / I
90' Level Turns / / / /

Coordination Exercise ,

360" Steep Turn (Right) V

Cruise Power Climbing Turn Stall / V

Gliding Turns Stall (Power
Recovery) I 

Landing Attitude Stall 

Slow Flight / "

Glides 6 Gliding Turns V

Elementary Eights V /

Rectangular Course / ,

Entry to 4 Flying Traffic
Pattern. and Normal Landing V V ,

Homing

Forced Landing (500 Feet or Above) /V V

Spins V
720' Steei Turn (Leftj / , V V

Stalls - Advanced Series / V V /

Tvo Chandelles V V
Lazy Eights 'V V

Constant Airspeed/Bank Spiral V r V V

Spiral Around a Point - 360' V V
Shaliow Eights Around Pylons I V V V
Steep Eights Around Pylons V ,

Instrument
Instrment Take-off V V
':libing Turns - Two 90' Turns i / I /

Straight Climb / / V
Level-off V / / /
Timed Turns V V

Compass Turns - Two 90' Turns V V
Steep Turns i / V
Change Airspeed Straight

I Level / V
180 Turns /

Stall V /

Unusual Attitude Recovery / V / /

Change Airspeed in Level Turns J if

Total Number of PPDR
Errors Possible 617 556 685 623 443 443 584 S16
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seconds to reach some specified performance state such as time to reach straight and level
condition in the instrument Unusual Attitude Recovery maneuver.

CATEGORICAL ITEMS

The categorical items required the assignment of a performance to one or two or
more descriptive categories. An exhaustive listing of these items will not be attempted
here. The specimen PPDR pages (Figures A-1 through A-10) illustrate a number of such
items. The most frequent categorical item type was denoted by a single square box in
which the checkpilot placed either a check (indicating correct performance) or an X
(indicating incorrect performance). Some items involved category descriptors such as
early, proper, or late, while others used pictorial representations. The specimen pages
from the Entry to & Flying Traffic Pattern, and Normal Landing maneuver (Figure A-5)
illustrate most of the categorical item types.

In addition to the scale and categorical items, the checkpilot was required to record
a variety of other information on the PPDR form. These items provided identification
data, weather information, and four category letter evaluation grades (see page 9) for
each maneuver, for Preflight In4pection and for Overall Judgment & Planning.
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NORMAL TAKE-OFF

NOTE TIME AT OPENING OF THROTTLE

00

-10 , a_ + 100

Direction 1 +

Take-Off attitude
3 Pt Mmel Tell High

-10 -5 +5 +10
Airspeed stabilized

23
-1I A-6, + +1

Manifold pressure I I

2d00
-100 -0 2 +50 +100

Time when powe
& procedure OK

100

-10 +S .5 +10
Airspeed in climb

Flight path
Left Right

Crosswind: None ; Light ; Mod. - ; Severe _____

Figure A-i
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STRAIGHT & LEVEL

MAINTAIN FOR 60 SECONDS (Nonuol Cruise)
0

-100 +50 +100
Altitu~de 

___ __ __ __ __ _I

00
_101D 0 + 100

Looks aound

20
Manifold pressureI t

2200
-100 +50 +100

CHANGE AIRSPEED STRAIGHT & LEVEL (Cruise to Slow Cruise)

a. PREPARATION
-100 -5020 +50 +100RPM I. I II

-1 15 + +1

Manifold pressure I
0

-100 +30 +100
Altitude I__

00
° s +100

Torque & coordination

TrimLI

Procedure correctD

Figure A-2 (continued)
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STRAIGHT & LEVEL (Continmd)

b. MAINTAIN FOR 60 SECONDS
-I00 +3 + NO0

Altitude I t

0o

_5100 +5 +100
Direction _a__ __I

15

-1 +1
Manifold pressure . I

2400
-00 +5 +100

RPM I I

CHANGE AIRSPEED STRAIGHT & LEVEL (Slow Cruise to Cruise)

-1 -41 20 +1
Manifold pressure I f I I-

-1I00 -50 20 +50 + 1*

RPM - i T +50

Power sequence correct i
_100 S a S +100

Direction 00It

-100 +3 +W0

Altitude I I+_

Torque & coordination L _"

Trim

Turbulence: None - ; Light - ; Mod. ; Severe i.. .

Figure A- 2
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TWO 900 CLIMBING TURNS

a. RIGHT TURN

Looks right

200
-00 0 +100

Bank iI

Trim D]
U

-10 +5 +10Airspeed I

2300
-100 -50 so +100RPM I I

-10o -50 +5°  +100
Degrees turned I _________

Ta iUe & coordination

Hesitates

b. LEFT TURN

Loks left

-I! +100

Airspeed

Figure A-3 (continued)
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TWO 900 CLIMBING TURNS (Continued)

2m0

-100 ++100

-10 -S go +S°  +1I00

Degrees turned 9

Torque & coordination

Turbulence: None Light ; Mod. - ; Severe_ _

Figure A-3

. o
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SPINS

. PREPARATION [I]
Clearing turns

Starting altitude i
PT

b. ENTRY

Pitch [P1 EP]

L ,ds .ith rudder [-]

Ailem neutral i--

c. RECOVERY

Storted prom pkle

Rudder neutral when spin stops

lMximum airspeed 11

atoll liiNo seary stall

Rsmvered stragh dwodD

V T

Tubalem: None - . Lght - ; Mod. -

Figure A-4
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ENTRY TO & FLYING TRAFFIC PATTERN, AND NORMAL LANDIN

a. ENTRY
-100 +50 +100

Altitude __ _ __ _ __ _ __ _ _

Entered at 450

RM- I00 -50 240+50 +WI0

MInmiold xessure 
A +1

Distance out OK L-I

Entered correct place LI
b. DOWNWIND o- 10 +3 + 0

Altitude I__

Crotu'i trock prom El
Prlnding cockpit check

Throttle retarded Lilil.

Gie estabLshed

Arpeed _. _ _ _ _ _ _ _ _

kigur A- +""" 3

rigure A-5 (continue4)



i

ENTRY TO & FLYING TRArFIC PATTERN, AND NORMAL LANDING (Coutimd)

c. TURN ONTO BASE LEG

Tumr stxtk.J j

Airspeed

d. BASE LEG

Croma trock proper

10 SL J+ .1

Flops rzotiseL

e. TURN ONTO FINAL o

Aused-10 -5 5LAirspeed 1

Cj xwdintion L #U

Altitude tixn cczplete [IdI][IhII

Figure A-5 (c-ortinued)
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I ENTRY TO & FLYING TRAFFIC PATTENg AND NORMAL LANDING (Cw~iuw~d)

1. FINAL APPROACH

Troa stmi*it F]

Airsrte-.-S -

Flaps Fperly msedLI

Use c power[ ] ]

t g. LANDING

Pownd ai __ _rt

Drop aMmw

Tach attiu 00 .'ao
Tail First 3 Pt MmesFist

Figure A-5 (continued)
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i

ENTRY TO & FLYING TRAFFIC PATTERN, AND NORMAL LANDING (Cminuad)

Tubulence: None__ ; Liqh ; Moi._ : Severe_ .

Crosswind: None ; Light - ; Mod. .. ; 3evere - .

Figure A-5
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FORCED LANDING (1,000 Feet or Above)

a. ENTRY

Glide established L]
Airspeed (15 seconds -1 -s +5 +10
or until flops down) . _ _0.

Trim EI

Field choice

b. PATTERN

Maintained qlide

INITIAL COCKPIT CHECK

Fuel valve & gauge

Carb. heat ON ]

Pfimer CLOSED & LOCKED

Cowl Flops CLOSED [ ]

Ignitio switch ON [-

Mixture FULL RICH [
Figure A-6 (continued)
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FORCED LANDING (Continmed)

Attempt restart Li
Sequence proper

c. FINAL TURN so or
-10 -5 +S +10

Airspeed II I

Coordination

Flops properly used

FINAL COCKPIT CHECK

Fuel OFF

Mixture FULL LEAN L i
Switches OFF

Shoulder harness TIGHT

Made field [-i
d. CLIMB-OUT

Climb otutude established

Flaps properly used ]
Figure A-6 (continued)
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NN

FORCED LANDING (Contnued)

-IO --5 +10

Airspeed

Climb-out in prope. diection

Flops 01[I

-t - +10
Airspeed

Turbulence: None - ; Light ; Mod. ; Severe_ _

Frigure A-6
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INSTRUMENT TAKE-OFF

Throttle full forward [I]

00
Directicn 100 0 50 +100

(On groumo run)

Take-off attitude ! .
Low Nmal Hig

Assistance not necessary i]
22-23

-- + +1
lMnifold pressure i

2200
-100 -0 4 1 +50 +100RPM .

Tiae when power
and procedure O.K. 1

Power sequence correct LI
Figure A-7 (continued)
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INSTRUMENT TAKE-OFF (Continued)

Directioni (Scored from -00 -40 +100,

airborn to 500 ft.)L.......

Trim Li
Crosswind: None - , Light - , Mod. - ; Severe

Figure A-7
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TIMED TURNS (One 900 Right - One 180 Left)

900TURN RIGHT (CRUISE P/S)

a. ROLL-IN AND MAINTAINING 1 0 +

-100 - +100
Bank I __

Torque & coordination LL.LL _L'

0

-100 -50 0)0
Altitude

b. ROLL-OUT

Coordination

0
-100 - +50 +100

Altitude L

-100 -50 '5o  +100
Degrees turned I

-5 -3 0 +3 +5

Seconds turned - t T 1 t

1800TURN LEFT (CRUISE P/S)

a. ROLL-IN AND MAINTAINING ISO0° +

Bonk

Torque & coordination

0
-10 50 +50 +100

Altitule J _ _ _ _

Figure A-8 (crntinued)
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TIMED TURNS (On. 90 ° Right. One 1800 Left) (CweinW)

b. 900 POINT

-5 -3 +3 +5

Timing (Seconds) -. L

c. ROLL-OUT

CoordintionLL

-10 o n ab +so +Wa
-100 +100

Altitude I L_

-10 _0o o  +so + 100

Degrees turned - |

-5 -3 +3 +S
Seconds turned ______ -__

Turbulence: None - ; Light ; Mod. - : Sevwe _

Figure A-8

I
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UNUSUAL ATTITUDE RECOVERY

a. STEEP CLIMBING TURN

START TIME WHEN STUDENT TAKES OVER

Correct throttle usage 111

Correct elevator usage L-I

Correct aileron & rudder usage [
Time to straight

and level attitudeL IZ I
SCORE FOR 30 SECONDS

-I00 5Ab5 + ICC

Altitude

O0
-10o -50 +100

Direction _- __I

b. DIVING SPIRAL OPPOSITE DIRECTION

START TIME WHEN STUDENT TAKES OVER

Correct throtle usage

Correct elevator uae

Correct aileron & rudder usaqe [I
Figure A-9 (continued)
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UNUSUAL ATTITUDE RECOVERY (Continued)

Proper sqeirce 111
Time to straight[11 ]

and level attitude
311c

SCORE FOR 30 SECO)NDS
-1004 0 +30 +M0

AftitixieL

00

Dzec-1 ~00 05 50 +100

Turbulnce,; None _ ; Light_____ Mod. - ; Severe - .

Figure A-9



CHANGING AIRSPEED IN LEVEL 1800 TUPNS (100 MPH to Normal Cruise)

a. TURN ISO
-100 -50 +51 +100

Bank 1 J L

Torque & coordination

20-1I -li +34  ±

Manifold pressure , ,.,J I

2200
-100 --50 2 50 +100

RPM _ j I

Proper power procedure I
Trims K]

0

-I00 + ±50 +100
Altitude . .__

b. RECOVERY (Straight & Level)
(Check for 30 sec ids) 00

-10 + +100

Wings level (Bank) 4 I

0

-100 -50 +30 +100
Altitude -- I,

Torque & coordination L

Turbulence: None - ; Light - , Mod. - ; Severe

Figure A-10
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Apper x B

PRiMARY PHASE DAILY PROGRESS RECORD (DPR)

The DPR form was a simplified version of the PPDR, and its item content was
virtually identical with the PPDR. However, there were no scale items in the DPR, all
items being of the categorical, yes-no, or proper-improper type. Marking of the item
consisted of a check or an X mark. Separate forms for the leased sd 0-1 aircraft were
constructed.

The DPR was used by the instructor to record only the first performance of each
maneuver on any dual instructional flight in which that maneuver was performed. For
example, the student might perform ten take-offs during an instructional flight, but only
"is performance on the first one of those take-offs would be recorded. In addition to
marking performance on the various flight items, the instructor would record the total
number of errors made on that performance and would assign a four-category letter
evaluation grade (see page 9) to that performance of the maneuver. Instead of relating
the letter grade to the student's level of flight experience, the instructor was required to
base the evaluation oi an end-of-course level of experience.

The DPR booklet was 5 x 8 inches and contained enough spaces to record the
student's daily progress for the entire primary course. Emphasis was placed on making
the recording in-flight as the maneuver was performed.

Figures B-1 through B-11 illustrate specimen DPR pages for the same maneuves
shown in Appendix A. (Appendix F illustrates learning curves for four specimen
maneuvers derived from DPR data.)
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NORMAL TAKE-OFF

DATE

Direction (t5°
) I I

AttitudeI

Manifold Pressure 23 (_ti)

RPM 2400 (±5D)

Powe Procedure correct

MS 100 (5) -

Flight path (straig t)

ERRORS - -.- - - - - - -

GRADE

Figure B-1

STRAIGHT & LEVEL
(Two MInLts - Nomi Ctulse)

DATE [1111II
Alt (±50) F
Diriction (±5)

Looks und

M cifld Prnum 20 (A)

ERRORS i

GRADE I i

Figure B-2
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900 CLIMBING TURNS

DATE L i I I I jiI i]I
R L R L R L R L R L R L

Looks

Banks 20(+ 50)

Trim

A/S 80 (±5)

Max RPM 2300 1±50)

Turns 90'(±50)

Coordination

ERRORS

GRADE

Figure B-3

POWER.OFF SPINS

DATE Dl i
ENTRY R L R L R L R L R L R L

Clearing turns [

,o.,,.o g -I .---
No aileron - -J

RECOVERY-

Starts at proper place

Rudder neutral -

Max A/S 130

No secondary stall

Recovers stralltht ahead

ERRORS - , -

GRAEi B

Figure B-4 ,
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I

TRAFFIC PATTERN & LANDING
(180* Sid*)

DATE Liiiii~ ~iiI

ENTRY

All 100 (050)

Distance out

DOWNW1I4D LEG

Alt 1000(-50)

Ground track

Cockpit check

Throttle usage

A /S 90. (t5) I
BASE LEG

Timing of turn

Coordination

Ground track

A/S 80(±5)

Flop usage

FINAL TURN

A/S 0 (±S) - -

Coordination

imin of m

Figure B-5 (continued)
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Ground trac

A/S 70 (t5)

Flap usae ___

Power not required

LANDING

Round out

Tourbdown proper

Point of touchdown

Ground control

Recovery (if needed'

ERRORS

GRADE I I

Figure B-5
57
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FORCED LANDING

DATE 7[V1 ~ 1
Fild ctloice

Initial cadipi chied

FINAL TURN &APPROACH

Final coclipt chsedi

ERRORSI

GRADE -

Figure B-6
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IWISTRUIIN T TAKS.OFF

DATE ELI[IIL]ILI I IEII
Smoot power Application

IIFull throttle

Ground directo (±5*) - - -~ 1
Attitude

No assist

Maifold pressure 22-23 (A+)

RPM 2200 (±50)

Power sequence correct

Difecton to WO (-*) ,

Proper trim -

ERRORS ,

GRADE

Figure B-7

S9
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180 ° TIMED TURNS

DATE ____________________________

ROLL-I4 & MAINTAINING R L R L R L R L R L R L

Ban 1S*(-S*) 
-i [ - _

Torque & coordination

Ait (±50) !

90 point 30 secws (±3)

ROLL-OUT

Alt (±51
OqM turd 180' (±5')

Secw*d turned 60 seconds W±)

ERRORSMI--

GRADE___

Figure B-8

UNUSUAL ATTITUOE

DATE Ff '1 1 1
NOE TIE AT START

ngm L fly R L R L R L , L R L I L

AN 150

-~S~i 1

, B-9

60

I _________



UNUSUAL. ATTITUP"

DATE ~J~]Ji~~J

NOTE TK AT START

RECOVERY R L R L PL LR L Rt L

Coma ttwottle MVq

C~omaeevow usea F II 4

MAINTA'NING (30 wcOnhd)

Alt (t50)- I

GRADE 1 I.

F'gure B-10

CHANGiNG, A S LEVEL 100 TURNS

DATE

TURMi Rt R Lt R L Rt L Rt L

T

P-w III

A311 I w O*-J - i

Figure B-11



Appendix C

ADVANCED CONTACT PHASE
DAILY PROGRESS RECORD (DPR)

The DPR form for the Advanced Contact Phase of training was constructed in the
same manner as the Primary DPR. Only one form was necessary, since all students
received their Phase B training in the 0-1 aircraft. The only difference in its manne: of
employment wa, that it served as both the DPR and PPDR for Phase B. The same form
was used to tecord both daily performance and checkride performance. Also, as can be
seen in Figures C-1 and C-2, the Phase B DPR called for three recordings per day on the
0'igefield and Strip Landing maneuvers. The instructor recorded the first and last
performances of thl period and also one near the mid-point of the period.

Since there were only six maneuvers covered in Phase B training, all six DPR forms
are shown in Figures C-1 through C-6.

62



STAGSPIEL

DATE

OOUMNO 113 I2 3 1 2 3 12 3

Altuudm

A111111

&WS LEG

T~m pnps

TrackF

FIWs

ATwitd

OVER BARRIER -- -- -

Attitude

Altitide

Pooar Cutro1 ~ Track
X-wind tech. - - -

STAGEIWLO

Figure C-1 (continued)
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I

mouwourSTANFPIELD

I-A

>1 _

Trac

TOMMW mm "a

Um -- iiII

- I

ca"

Figure C-i
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STRIP LAM

DATE

ORIENTATION 1 2 3 1 2 3 1 2 3 1 2 3

Strip no. t

Located strip

HIGH RECON.

Dis. out J

Altitude

Time

I,.

Pla.ming

LOW RECON.

Started cor.

Altitude

Cockpit check

Attitude

Power control

Flight path

Flaps

Info.

CLUB-OUT
E I I

--, o- IOA Iili I I 1 1 1 i I I_

Figure C-2 (continued)
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STRIP LAVWNO

APPROACH PATTERN

Attitwk

Pluming

FINAL. APPROACH

Turn pup

Cub. hast OFF

Lirse of dnw.u

Attibode

OVER BARRIER

Alttd. e

Power Comfol-

ROIJNDUT

PoWe Coftol J

Figure C-2 (continued)



TOU(11MON~ AND LANDING ROLL

Stick cont'ot

Touchd~own nosC

Usre of bralifs

Oirec~iwl control

Almelinessofdcsn

EPROR controlI II

GRALE

I FigurenCs2

EROR

GRADITF
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ROAD LANDING

ORIENTATION

Located sip

Strip dillculty

HIGH RECON.

Dis. out

Altitude

Tim

Info.

Pming

LOW RECON.

Cockpit ctiack

Attitud

POWw coatfol

FII#M path

Ftips

CLIMBOLrr

Eg~bli6 lutdimb --
Figure C-3 (continued)



RO1AD LANDING

APPROACH PATTERN

Attitude

Attitude

Flops

Planning-

FINAL APPROACH -- - - - - - - -

Turn ilxef-*W~- - - - - -

Carb. beat OFF

Lin of descent

Attitude

Poos control

Track

OWt BSARRIER

Attitude

Altitud

Pow control

Track

X~wind tack.

ROUNO-OUT TT
Attitudezzi L A ]
POW control 121
Track

4 Figure C-3 (continued)
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ROAD LANDIIIO

TOUiCHDOWN AND LANDINGC ROLL

Attitude

Power control

Slick control

M~OW am ua

use Of WIIIIIS

Dw udeal control

GO-AROUND

Attitude

Tuck

AM=utaeIssI I I m__

ERROR$ I

GRADE h i
Figure C-3



MAXIM PERFORMCE TAKEOFF

DATE __ _ _ __ _ _ __ _ _

LINE-UP

Cockpit check

Direction

Clears

Bake sPK

Stick control

onrol

TAKE-OFF ROLL

Directional conrol

Stick control

X-wind tech.

TAKE-OFF

Attitudel

Track

Affpeed

X.wwl teo.

OVER ,AR IER

Allitd

A.ed

Trod

Figure C-4 (continued)

I: :
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MiXUM" i PERFORMANCE TAKE-OFF

CUMF.UT

Attilb

AimedTrodk

Paw cuO

FIMs

SahEi

A RR !1S I II ! I i i!

Ai _IJI

Figure C-4
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FORCED LADING (50 Feet o, Aove)

DATE__ 
_ _ _ _ _ _ _

INITIAL ACTION

Established gide I
Field choice

Initial cockpi :heck

Pat!en adequate

FINAL TURN AND APPROACH

Airspeed

Coordination

Final cockpit checkFtrin It ch kJ

CLWOOUT -

FI1I esin, .I

II I

GRADE e I I
f'igure C- S



DATE ZIIIIIL LL
IMMAL ACTION

po 1111II IL4

CLW4JT

EhRORS

GRADE Ki7 ZF 1__
Figure C-6
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Appendix D

ADVANCED INSTRUMENT PHASE

DAILY PROGRESS RECORD (DPR)

Thr remarks in Appendix C am pert ient to the Phase C DPR consruction and use
also. The mre form was used for both daily anj checkride recording. Only a single form,
for the U-6 &ircrt, vm cmnstructed, since all students received their advanced instru-
ment taining in th.t s.rcrsft.

Thirteen different inetrument maneuvers or missions were covered. These are shown
in Fiures D-- thtough D143.

t mmIHT TAKE-UP

' illlllli ill
DATE _ _ _ _ _ _

<"1
Totof Pur (35-3)

GmWhinPtim(313)

Mwfrd mm MV)t

Oiwfti°n to 5O0 (605) [- '-

ERRORS

Figure D-1
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TIMED TURNS

DATE IUI

FipWe Tim alnt

ROtLL-IN &MAINTAINING R I R L RIL R L R I RIL

Rate ol WaI-1i

RWe of Turn (±4 Needle)

ROLL-OUT

R*t of RalI-out

Couldiiration

Timn (± 3 Secons)

Depee TwWe 5( 1 Ll)

ERRORSIZ ZI 11

GRADEI I_ _

F Figure D-2
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CDAM TURN~s

DATE ji lI
TOM NTO .F SW R ESUWMIIE S W

ROLL-IN &MAINTAINING-

Altitude ±50)11f I
j ROLL-OUT

Coordlination I
Altitude ( ±50) I
Degrees Turned(I± 51 4)~-

ERRORS 1 1
GRACE_ __Jj

ERRORS1 1 1
GRADE

Figure D-3-



STEEP TURNS

ATE I I
ROLL-IN I AMINTANING R L R I L R L R L R L

Ret of Roll-in

Coomlhnatio1

Altitude(±50)

Rate of Tu_ 1
ROLL-OUT

Rate of Roll-ou

Cooldination 4~141
Altitude(±50)

ERRORS

GRADE

Figure D-I

GI~AD ___ I I

ia
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1800 CIMIING TURNS

LI I I

EN1RY R L R L R L R L R L R L

Mmaifold Pressure 30-32 (-1)

Pitch, Bank & Power Control

MAINTAINING

A/S 10I 5)

Bank 15' ( _.t 5I)

Vertcal Speed 5W0 (1+00)

Pitch & Power Contro!

RECOVERY (100 MPH)

Pitch, Bank & Power Control

Degrees Turned 180 t _51 )

Altitulde 500 ( t 50)

Manifold Pressure 20-24 ( + 1)

ERRORS

GRADE

ERRORS

GRADE

Figure D- 5

7.1*
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II

i180 DESCENDING TURNS

DATE

ENTRY R L R L R t R L R L R L

Manifold Pressure 15-17 ( + 1)

Pitch, Bmk & Power Control

MAINTAININGA/3oI ; (± 5)
Ba* 150(±50)

Vetical Speed 5m (±I)

Pitch & Power Control

RECOVERY (100 MPH)

Pitch, B* & Power Control

Dem Tuned 1800 (± 50)

Altitde 500 ( _50)

Ihifold Presume 2024 (+1) _

ERRORS

GRADE

ERRORS

Figure D-6
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UNUSUAL ATTITLWE (Stww climbng turn)

DATE I I I I
NOTE TIME AT START

RECOVERY 1 2 1 2 1 2 1 2 1 2 1 2

Cowmt thiottle usapj

Coriect fovator unpI

Almo.n/ruddiir usep

Straight & levl within 20 wetads

MAINTAINING (30 escods)

Altitude (± 50) I I1~
Dirsction(±5

0 )

ERRORS I I111 i I]
GRADE _ _ _ _ _

ERRORS 11]
Figure D-7



UWSUAL ATTITUDE (1)ivia Spiral)

DATE I i I i I
NOTE ThE AT START

RECOVERY 1 2 12121 21 212

Com adnj ou

Cuom seor vempj

SMiSMt & Id wilkin 20 __

MINTAINING

Al*ti(±5)[

Dictioo(± 0
) 

_L

GRADEi i _

ER i

GRADE

Figure D-8
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DATE L J
OMEXTATIG PNOCEDUKE TURN

Tmbilmb Tm±2

Abo (t50) P sTr

TRA"K IUTERCEPT1C

TM b Wsr"s

"loft (t 0) At d m
RoIBd d u Cau Tod(

Akitob (i 50) LM t"iuAfhh

TUACKIUC MDONHO()

Track (t 20)

T~rn P~CE 531 APPIACHF

TAuske (i SM?

HOLNIGEN*O

EWY GRAD
5LL)

Figure D-9



RADIO ADF

DATE

ORIENTATION PROCEDURE TURN

Tu ladto Track ( ±5F )

(if Iicfle) 1 1
P~~hogode Tom1

ARite ± 50)

TRACK INTERCEPTIOll
APPROACH

Tinto' II'

q (t so) IRolled OW on Couse

Rolled Out a Coier Track ( ± 5 )

AfL liudt I t 5i Lore S wo Altitil
L---A---JL --A ---4 ( 50)

TRACKING INDOI(UD

Track (± V)

AIe ED APPROACH

STATIOI PASSAGE

PmmgAibtelie (± 50)t

1msq ERROR

A4tiol SMt

Figure D-1O



RADIO GCA

CATE II I III i L
[* I I~ l l l-

- -,-•-r - f11 -

Hea:' Ccntz' I
Ai,.,,c e

',InIal C){c:r C'ec. - 1
BASE LEG

Tien Prc2* , I
Meading CcnfIol

, Altitude

Final Cockpit Check

FINAL

Tula Poper

Heading Comtol

Attitude CapitalA *-,- -lKi

ERRORS

GRADE 11

Figure D-11
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t!

DATE LjIT iII
TRANSITIff APPROACH

Tome Radio Rolled Out im Couw

Track (VOR t 20) (ADF t50) Track (t WO)

ARMi@d Low Wtic AM*tu
(t 50)

OUTER HARKER OR FIX
Minimm Aftitude (± 5)

Tam

Power
Altitude Control

MISSED APPPOACH
Altitude ( 50)

Time
HOLDI'4C

Repm
Entry

+iouie Plocdmige
Headin I

Track(() f'
Timing ERRORS

Altitude GRADE 3I i j
PROCEDURE TURN

Tuack +t V~) [ l
(if applicable) ERRORS

Procedme Twoe

GRADE
Altitude (±50)

Figure D-12



DATE L
DFPARTUMERU

Heediu or icft

Radio ftcrpog. T"a~ (VCRt v)

VORMVTE I'7

T&VQ t (ADF S'

:4w T r

Rat. Vwort

JCS Cohe Cae(I0.') TfackhqcNOR I M
AttieChares (AL;)(L±r

TERMINAL

Heading or Track riji i ** Aktbn (t So

Allttie (t 50 Ak"see

Radio TunvlmrgL ll AM*ed c"m

Repots MD APPROACH
STATION PASSAGE Tim

.5 RoWu Tywp sck

GRADE

Figure D-13
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Appendix E

Li EXPERIMENTAL FLIGHT SYLLABUS: INTEGRAkTED
CONTACT-INSTRUMENT PRIMARY FLIGHT TRAINING

Traing eiight Time

F I--Hoo Doal SoLo Peridod 1

Ii "nprocessing

F 2 Briefing and Link (1:40)

.3 Link (1:40) and pre-flight briefing
a. Basic aircraft (component parts)
b. Visual inspection
c. Effect and use of controls

n d. Instruments
e. Stai ng procedures
f. Rur-uv procedures
g. Shut-down procedures
h. Emergency procedures

4 IF-I Link (1:40) and Flight 00:30 00:15 00:45 00:45
CP- 1 (1) a. Taxiing

b. Torque effect on take-off
c. Pitch control (straight & level)
d. Bank control (level turns)

(standard rate)

(2) Student follows through on take-off
while under hood and takes over at
safe altitude. Practices straight &
level and level turns. Maneuvers

should be practiced first on instru-

ments, then contact. Instructor points
out and relates the two ways of deter-
mining aircraft attitude: (.;) by
reference to instruments; and (b) by
reference to the horizon.

S IF-2 (I) Review previous period 00:30 00:50 1:00 01:45
CP-2 (2) Demonstrate and practice

a. ITO (contact and instruments)
b. At safe altitude student goes under

hood and practices: climbs,I. descents, straight and level,
turns, power changes (straight
level and turns) and trim. Student
should practice each new maneuver
under the hood, then contact
(Standard rate turns).

c. Coordination exercise (demonstra-
tion only)

6 IF-3 (1) Review previous periods 00:30 00:30 1:00 02:45
CP-S (2) Demonstrate and practice

a. Student makes ITO, climbs to alti-
tude and reviews previous
maneuver.

b. Steep turns (up to 450 bank under

hood, and 600bank contact).
Emphasize the relationship between
cantct cues and attitude
indicator.

Continued



Appendix E (Continued)

I Flight Tine

Day I  _ H3dDal Soo 
Peri

o
d  T

o
ta
l

7 IF-4 (1) Review previous periods 00;30 00: 01:00 03:45

CPA (2) Demoritrate and practice
a. ITO
b. Use of vertical speed for climbs

and descents at a definite rate.
c. Turns to predete.mined headings

(point out relationship between DG
and magnetic compass).

8 IF-S Review all previous periods 00:30 00:30 01:00 04:45
CP-5

9 IF-6 Demonstrate and practice 00:30 00:30 01:00 05:4S
a. ITO
b. Climbs and descents to pre-

determined altitudes
c. Steep turns
d. Clearing turns (contact)
e. Slow flight (minimum airspeed)

I0 IF-7 (i) Demonstrate and practice 00:WSi 00:45 01:00 06:45
C"-7 a. Take-off (contact)

b. Climbs and climbing turns (hood)
Descents and descending turns
(hood)

c. Glides and gliding turns (contact)
d., Level turns (hood)
e. 90° side approach
f. Landings

(2) Demonstrate only
Confidence maneuvers

(3) Review and practice
Steep turns

11 IF-8 (1) Practice basic instrument maneuvers
CP-8 for improving proficiency 00:15 00:45 01:00 07:45

(2) Review previous contact work
(3) Demonstrate and practice •

a. Go-around procedures (minimum

of five)
b. Control timing exercise
c. "S" turns
d. 180' side approach

12 iF-9 (1) Review previous contact work 00:15 00:45 01:00 08:45
CP-9 (2) Pemonstrate and practice

a. Landing attitude stalls
b. Power-off gliding turn stalls

(recovery without power)
c. Cruise power climbing turn

stalls (hood and contact)
d. Track control exercise
e. Rectangular course
f. Forced landings

13 CP-l0 (1) Review previous contact work I Oi.-O 01:00 09:45
(2) Practice

a. Take-offs and landings

b. Forced landings

14 IF-1O (1) Review and practice 00:30 00:30 01:00 10:45
CP-Il a. Basic instrument work

b. Take-offs and landings
c. Forced landings

(2) Demonstrate and practice crosswind
take-offs and landings

(Continued) -
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Appendix E (Continued)

Flight Time
Training P~o aev 'Cm

Day n Piod Maneuver Hood Dual Solo Period cum.
Total

15 CP-12 Review and practice 01:00 01:00 11:45
a. Previous contact work
b. Take-offs and landings

16 CP-13 Review and practice previous contact work 01:00 01:00 12:45

17 CP-14 (1) Review and practice 00:30 00:30 01:00 13:45
a. Previous contact work
b. Take-offs and landings

(2) Supervised solo for qualified students

18 CP-lS (1) Review and practice 00:30 00:30 01:00 14:45
a. Previous contact work
b. Take-offs and iandings

(2) Supervised solo for qualified students

19 CP-16 (1) Review and practice 00:30 01:30 02:00 16:45
a. Previous contact work
b. Take-offs and landings

(2) Supervised solo for qualified students

20 CP-17 (1) Review and practice previous contact
work 01:00 01:00 17:45

(2) Demonstrate
a. DF procedures
b. Elementary eights
c. Area check-cut
d. Homing

21 IF-11 Review and practice previoujs wrk 00:30 00:30 0:0 18:4S
CP-18

22 CP-19 Review and practice all contact maneuvers 01:00 01:00 02:00 20:45

23 IF-12 Demonstrate and practice 00:45 00:15 01:00 21:45
CP-20 a. 3600 steep turns

b. Steep turn stall (dual only)
c. Full power climbing stall
d. Power-off gliding turn stall

(power recovery)
e. Unusual attitude recoveries

24 IF-13 (1) Review and practice previous periods 00:30 00:30 01:00 22:45
CP-21 (2) Demonstrate and practice

a. Use of magnetic compass (lead
lag, timed turns)

b. Elementary eights

25 IF-14 Review and practice previous periods
CP-22 as necessary 00:30 00:30 01:00 02:00 24:45

26 CP-23 Review and practice previous periods

as necessary 01:00 01:00 25:45

27 IF-15 Review and practice previous periods
CP-24 as necessary 00:30 00:30 01:00 26:45

28 CP-2S Review and practice previous periods
as necessary 00:30 01:00 01:30 28:IS

29 IF-16 Review and practice previous periods as O
CP-26 as necessary 00:30 00:30 01:001 02:00 30:IS

30 A11-1 Accuracy landings, power assist

IF-17 (graded 4 of S). Review and practice
previous periods as necessary 00:30 00:30 01:00 02:00 32:15

31 CP-27 Review and practice previous maneuvers 00:30 00:45 01:1S 33:30

32 A-1 35-hour demonstration ride 00:30 00:30 01-00 34:30
CP-28 Review and practice previous maneuvers
IF-18

(Continued)
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Appendix E (Continued)
Flight Time

Training Period Maneuver [ Period Cum'
Day Hood Dual tSolo Toal

33 IF-19 Review and practice previous instrument
CP-29 & contact work as necessary 00:30 00:30 01:00 35:00

34 IF-20 Review and practice previous instrument

CP-30 & contact work as necessary 00:30 00:30 00:45 01:45 37:15

35 IF-21 (I) Practice all previously authorized
CP-31 solo maneuvers as necessary 00:30 00:30 01:00 02:00 39:15

(2) Demonstrate and practice
a. 7200 steep turns
b. Shallow eights around pylons
c. Chandelles

36 AL-2 Crosswind landings, power off (graded
passing four out of five) 01:30 01:30] 40:45

37 NAV-I Day navigation (dead reckoning
& pilotage) 03:00 03:00 43:45

a. Practice in establishing and
maintaining a designated
track

b. Orientation by reference to
map and ground objects

c. In-flight use of the E-6B
computer to include determina-
tion of ETA

d. Landing at other than home
field

e. One leg to be low level
f. Aural-null procedures
g. Precautionary landings

38 CP-32 Practice all previously authorized solo
maneuvers as necessary 01:30 01:30 45:15

39 IF-22 (1) Review and practice previous maneuvers
as necessary 00:30 00:30 01:00 02:00 47:15

CP-33 (2) Demonstrate and practice
a. Sprials (around a point and

CS/CB)
b. Advanced stall series

40 IF-23 Demonstrate and practice 00:30 00:30 01:00 48:15
CP-34 a. Emergency pane)

b. 180* overhead approach
c. 360 overl ad approach

41 IF-24 Review and practice previous maneuvers
CP-35 as necessary 00:30 00:30 00:45 01:45 50:00

42. NAV-2 Day navigation (dead reckoning
pilotage) 03:00 03:00 53:00
a. Practice in establishing and

waintaining a designated
track

b. Orientation by reference to
map and ground objects

c. In-flight use of the E-6B
computer to include determina-
tion of ETA

d. Landing at other than home
field

43 IF-25 Review and practi c previous waneuvers
CP-36 as necessary 00:30 00:30 01:00 02:00 55:00

44 IF-26 Review and practice previous maneuvers
CP-37 as necessary 00:30 00:30 00:45 01:4S 56:45

(Continued)- -
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Appendix E (Continued)

Flight Time
Tanng per od Kaneuver c umDay Hood Dual Solo Period

Total

45 NAV-3 Day navigation 03:00 03:00 59:45
a. Combine principles of pilotage

and dead reckoning with use of
radio aids

b. Landing at two fields other than
home field

46 IF-27 Review and practice previous maneuvers
CP-38 as necessary 00:30 00:30 01:00 02:00 61:45

47 IF-28 Review And practice previous maneuvers
CP-39 as necessary 00:30 00:30 01:00 1 02:00 63:45

48 CP-40 Review and practice previous maneuvers
as necessary 01:00 01:00 64:45

49 CP-41 Review and practice previous maneuvers
as necessary 01:30 01:30 66:15

50 NL-l (1) Review previous maneuvers as necessary 00:30 01:00 01:00 02:30 68:45
IF-29 (2) Night local

a. Take-offs and landings
b. Go-around procedures
c. Orientation of local area
d. Correlating night contact and

instrument flight
$1 NAV-4N Night navigation 02:30 02:30 71:15

a. Correlating night contact and
instrument flight

b. Application of day navigation
procedures to night navigation

c. Recognition of check points and
determination of position at night

d. Use of night navigational aids

52 NAV-SN Night navigation 02:30 02:30 73:45
a. Application of day navigation

procedures to night navigation
b. Recognition of check points andI

determination of position at night
c. Use of night navigational aids

S3 CP-42 Review and practice previous maneuvers
as necessary 01:00 00:30 01:30 7S:15

54 IF-30 Review and practice previous maneuvers
CP-43 " necessary 00:30 00:30 01:00 76:15

5S CP-44 Review and practice previous maneuvers
as necessary 01:00 01:00 02:00 78:15

56 A-2 Review and practice previous maneuvers
IF-31 as necessary 00:30 00:30 01:00 MIS
CP-45 7S-hour demonstration ride

S7 IF-32 (1) Demonstrate and practice 00:30 00:30 01:00 :15
CP-46 a. Steep sights around pylons

b. Lazy eights

c. Slips end slipping turns
(2) Review and practice maneuvers

as necessary

so II-33 Review and practice previous maneuvers
CF-47 as necessary 00:30 00:30 01:00 02:00 82:15

s9 IP-34 Review and practice all maneuvers
CP-48 as necessary 00:45 00:15 00:30 01:30 83:45

(Contimd) -
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Appendix E (Continued)

Flight Time

Training ei oaay Pa. od Maneuvers Dual Solo P Cur.Day Hood Da Soo Period Totdl

60 IF-35 Review and practice previous maneuvers
CP-49 as necessary 00:45 00:15 01:00 84:45

61 CP-50 Review and practice previous maneuvers
as necessary 01:30 01:30 86:15

62 IF-36 Review and practice all maneuvers
CP-51 as necessary 00:45 00:15 01:00 87:1S

63 IF-37 Review and practice all maneuvers
CP-52 as necessary 00:30 00:30 01:00 02:00 89:15

64 IF-38 Review and practice all maneuvers
CP-53 as necessary 00:30 00:30 0 1.00 90:15

65 CP-54 Review and practice all maneuvers
as necessary 01:00 Oi:00 S1: v

66 CP-SS Review and practice previous maneuvers
as necessary 01:00 01:00 02:00 93:1S

67 IF-39 Review and practice previous maneuvers

CP-S6 as necessary 00:45 00:15 01:00 94:15

68 CP-57 Review and practice previous maneuvers

as necessary 01:00 01:00 95:15

69 IF-40 Wheel landing stage 00:30 00:30 01:00 96:15
CP-S8

70 CP-59 Review and practice previous maneuvers
as necessary 01:00 01:00 97:IS

71 IF-41 Review and practice previous maneuvers
CP-60 as necessary 00:30 00:30 01:00 98:15

72 CP-61 Review and practice previous saneuvers
as necessary 01:00 01:00 99:15

73 IF-42 Review and practice previous maneuvers
CP-62 as necessary 00:30 00:30 01:00 100:15

74 CP-63 Review and practice previous maneuvers
las necessary 01:00 01:00 02:00 102:15

75 IF-43 Review and practice previous maneuvers
CP-64 as necessary 00:30 00:30 01:00 103:15

70 IF:44 (1) Instrument demonstration ride 01:00 01:00 02:00 105:15
CP- 65 (2) Review and practice previous

maneuvers as necessary

77 CP-66 lReview and practice previous maneuvers
as necessary 01.00 01.001 106:15

78 CP-67 Review and prac.tice previous maneuvers
as fecessary 01:00 01:00 107:IS

79 AL-3 Accuracy landing (graded passing four
out of five) 01:00 01:00 108:1S

t0 CP-68 Review m prartice previous maneuvers
as necessary 01:00 01:00 109:15

81 CP-69 Review and practice previous maneuvers
as necessary 01:00 01:00 02:00 111:1S

82 CP-40 Review asvd practice previous maneuvers
as necessary 01:00 01:00 112:15

83 CP-71 Review ad prac . previous maneuers
as necessar- 01:00 01:00 113:15

( con ti,: ,ad)
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Appendix E (continued)

Training Flight Time
Day Period Maneuver Hood Dual Solo Period Cum.

__ _Total

84 A-3 Final contact demonstration ride 01:15 01:15 114:30
a. All phase A-2 contact manedvers I
b. Steep eights
c. Lazy eights

d. Slips and slipping turns
e. Wheel landings

as CP-72 L- 19) 01:00 00:30 01.30 116:00

(1) Familiarization
(2) Demonstrate and practice

a. Visual inspection and cockpit
procedures

b. Upper-air work
c. Ground track maneuvers

d. Take-off3 and landings
e. Emergency procedures

(3) Supervised solo

86 CP-73 (L-19)

(1) Review and practice all previous
uvers 01:00 01:00 02:00 118:00

(2) Review and practice authorized
solo maneuvers

87 CP-74 (L-19)

(1) Review and practice all previous
maneuvers 01:00 I 01:00 02:00 120:00

(2) Review and practice authorized solo
maneuvers

88 OUTPROCESS ING
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Appendix F

DIOR LEARNING CURVES FORI
SELECTED PRIMARY FLIGHT MANEUVERS

For purposes of illustrating the changes in daily flight performance over time, the
DPR data for four selected puimnary Moigt maneuvera are shown graphically. The
maneuvers selected are: (a) Takeoff, (b) Level Turna (c) Slow Pliht, and (d) 2refk &
Landing The performances of the 1/85, NI/SS, arnd NUT groups are shown by separate
curves. Points plotted on theme curves ane the Mean Percent Nffor (Figures F-1 through
F-4) and Meun Daily Grade (Figures F-5 through F-8). In all cases the abuum represents
total fligt time.

These four maneuvers were selected to represent the most critical portions of a
flight, the Take-off and the TIufl.c and Landurg maneuvems and to present one relatively
simple flight maneuver, Level Pagn and one relatively complex airwork maneuver, Simw
fiht. It will be noted that the curve form for each of these maneuvers is much like that
of the classical learning curve for error reduction.

Since there was varation in number of students in each group owa time (a a
function of attrition from training; see Table 4), the number of performance represeted
at each five-hour block time plotting point is variable. Comquently, no plot were madle
beyond the 10"-our levmd because of the small Na, although the Puimary Pas cossed
of 120 houn. However, very few of the points plotted for any of the groups represent a
number of observations smaller than ten.

I.I.
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Mean Percent Eror by Total Flight Time:
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